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SHOP TRANSMISSION SYSTEMS 


ORTHERN Single Voltage Shop Transmission 
Systems are installed by progressive manu- 
facturers and shop operators to do their work 

better and cheaper than has been accomplished before with ordinary transmission systems 
Northern motor drive affords all of the advantages of economical transmission and 
convenient arrangement, location, operation and speed control of motor driven machines. 
We do more than other manufacturers of electrical equipments. We supply 
apparatus which is simple, economical to operate and easy to maintain in good operative 








NORTHERN VARIABLE SPEED MOTORS 
DRIVING 90 IN. NILES TIRE LATHE 


condition. All of our apparatus—both constant speed and variable speed —-operates 
from any ordinary two-wire single voltage shop circuit. Our standard variable speed 
motors afford ranges as high as 6 to J. 

We build the Northern Multi Speed Motor, combining electrical and mechanical 
variation and affording ranges as high as 15 to J. 








SEE NORTHERN BULLETIN NO.37-A-1 
ON VARIABLE SPEED MACHINES 
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THREAD MILLING MACHINES. 








Thread Milling Machine, 6 inch swing, 80 inches between centers. 


In the more progressive shops 
the lathe is no longer considered 
for work within the range of the 
Thread Milling Machine. Greater 
accuracy and capacity in the pro- 
duction of screws, worms, lead 
and feed screws and spiral gears, 
also for cutting splines in lead 


screws and keyseating shafts. 


Awarded Grand Prize 
Louisiana Purchase Exposition. 


Pratt @ Whitney 


Company, 
111 Broadway, NEW YORK. 


Works: HARTFORD, CONN., U.S.A. 


OFFICES: 


Philadelphia: 21st and Callowhill Sts, 


ey Boston: 144 Pearl St. Pittsburg: Frick Bldg. 


Chicago : 46 South Canal St. St. Louis: 516 North 3d St. 





AGENTS: 
The Canadian Fairbanks Co., Ltd., Montreal, Toronto, 


6x14 Thread Milling Machine. Winnipeg and Vancouver. 
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Gages for Briggs Standard Pipe Threads and for Standard 
Oil Well Casing. 


BY F. A. 

In October, 1886, at a meeting held in 
Pittsburg, the Manufacturers of Wrought 
Iron Pipe and formally 
adopted the standard for pipe and pipe 
threads devised by the late Robert Briggs 
in 1862 and already quite extensively used 
at the the official action at the 
above meeting.* The Pratt & Whitney 
Company made a set of reference gages to 
for all from 


Joiler Tubes 


time of 


sizes of! 


standard 


this pipe 
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BRIGGS REFERENCE PLUG BEFORE 


TITREADING. 


1¢- to 6-inch and from these as final refer- 
ence stendards were enabled to make accur- 
ate working gages for pipe manufacturers 
and users throughout the country. This first 
set of gages was subject to no wear what- 
soever, and both plugs and rings were of 
unhardened steel. They remained the stan 
dards to which all the shop gages made 
until 1903. 


Two years ago the company decided to 


by this concern were referred 


make a new set of Briggs reference gages, 
thinking, altho the workmanship on the 
original set was known to be pretty near 
perfection, that it might be possible, with 
tool 
practise, to secure a still finer degree of 
than that attained in this first 
It is interesting to note in this con- 


the greater refinements of modern 
accuracy 
set. 
nection that upon the completion of the 
new gages and the thorough testing of the 
old the latter 
made with such precision that 


were found to have been 
the only 
error detectable (and that was one so in- 
significant as to be negligible) was in the 
case of 


the 3%-inch plug which entered 


the corresponding ring a very small part 
of a turn too far, thus proving to be un- 
dersize, tho by a practically inappreciable 


amount 


REFERENCE 


(W hich, like 


unhardened ) 


MAKING THE MASTER GAGES. 


In making the new 
the old 


were made first and the rings then thread 


gages 
ones, are the plugs 
the plugs to enter properly 


the 


ed, to allow 


In turning the plug, after taper bar 
] 


had 


piece turned to test the correctness of the 


carefully adjusted and a long 


been 


taper (34 inch per foot) the plug body was 


turned off as in Fig. 1 until the required 
diameter was obtained at the large end 
This diameter, as first turned and as 
represented, does not correspond to 
the outside diameter of the pipe, but 


is somewhat larger; the cone when 

*Ata New York meeting of the same association 
held in May, 1899, a change in the 9 inch size was 
adopted, the outside diameter, 9.688 inches, rec- 
ommended by Briggs, being reduced to9 625 inches 


STANLEY. 


faced off to length being equal to the 
length of the perfectly threaded or taper 
portion of the pipe end plus the two shal- 
lower threads which immediately follow 
the perfect threads and which are them- 
selves perfect at the bottom but flat on 
top, due to their running well up toward 
the straight part of the pipe, as indicated 
As the 


length of the tapered or perfectly thread 


in the enlarged section in Fig. 2. 


ed portion of the Briggs standard pipe end 
varies with the diameter as in the formula 
given in the sketch, where D equals the 
actual outside diameter of the pipe and n 
the number of threads per inch, the length 
or thickness of the gages must vary accord- 
ingly; the two threads shown with imper 
fect 
diameters, as are also the four imperfect 


tops are of course constant in all 
threads which 
the the 


lead on to the work. 


beyond, represent merely 


bell-mouth in die to allow it to 

With the large end of the gage , Fig. 1, 
brought to the computed diameter and the 
taper and length B correct, the small end 
C of the gage proper necessarily had to 
that is, 
as the end of the pipe 


come right to the same diameter 
The extension or 
hub at the end was then turned down to 
the same taper as the gage body until at 
the sharp corner where it joined the body 
it was of the same diameter as the bottom 
of the threads at the pipe end. 


words, this tapered hub might be consid 


In other 


is utilized in making the connection with 


the fitting; the two flat threads on the 
gage representing the two _ imperfect 
threads on the pipe which allow a little 


leeway in making up the joint 
Such, briefly, thod 


in making the threaded ends of the plugs. 


was the me followed 


long to begin with, 


were, as previously noted, simply bored to 


The rings, left a little 


size and taper, threaded to receive their 


plugs and then faced at each side to come 
body. 


exactly flush with the plug 


DEPTH OF PIPE GAGE THREADS 


Now a word as to the depth of thread 
in plugs and rings: In the Briggs system 
the thread called for is slightly rounded 


at top and bottom, and in actual depth is 


equal to four-fifths of the pitch. For the 


sake of clearance the Pratt & Whitney 
gage threads are formed with a sharp 
root; and the top of the thread is very 
slightly flatted, the amount flatted off cor 
responding to that rounded off in the 


The sharp “V” 
thread a little greater 


formula bottom 


Pos 
Br ges 


obviously gives the 


depth, but leaves the diameter, if meas 
ured at the all-important point—that is, in 
the thread angle and at some known dis 
tance from the end—the same as if the 
thread were rounded at top and root 
Taking, say, the 2™%-inch plug with 8 
threads per inch, the thread, if formed 


with round top and bottom, would have a 


depth equal to four-fifths of the lead, or 


e = as i ai = 
0.125 0.100"; this is 0.00825” less 


than the depth of a sharp 60-degree thread 


of the same pitch, which, as we all know, 


0.10825”. The 


0.125 








ered the end of a truncated cone upon '}5 equal to 866 
which the threads were to be wound. thread on the above gages, sharp at the 
With a 60-degree thread tool set square bottom and flat on top, obviously has a 
to the work axis the thread was next depth equal to that of the rounded thread 
roughed down; then a finishing thread tool plus one-half of the difference between 
P b - 
~ Flat Top and Bottom Flat Top J Perfect Thread »! 
4 Threads 2 Threads 08D + 4.8) x 
A , \ \ oN \ x \ \ \ x \ ’ . 
a JA Db \ € 
4 
5 h¢¥ _ 
3 (La@.n * 3 
= } 1 is, per ineh 
S ] Americun Muchiniet 
FIG. 2. LONGITUDINAL SECTION THRU BRIGGS STANDARD PIPE END 
as accurate as it was possible to make it that thread and the regular sharp “V.” 


and set dead square with the axis of the 


was used to cut the thread down un- 


gage, 
til the tool point was just in contact with 
the protruding end representing the thread 


bottom, thus showing that the proper depth 


had been reached The back or large end 
of the gage was then turned off straight 
to the outside diameter of the pipe, as 
called 


for in the Briggs system, this oper- 


the two 


ation flattening off the tops of 
and the plug 


exactly to that portion of the 


threads body then corre- 


sponding 


> 


nd indicated at B, Fig. 2, and which 


In the case under consideration the depth 


is then 0.100 0.0041, or 0.1041 inch; the 


amount flatted off being 0.0041, and the 
width of flat equently about 0.0048 
inch 
GAGE SETS FOR PIPE AND FITTINGS 

Of the gages manufactured by this com- 
pany for makers and users of pipe and 
fittings there are three distinct sets for 
each size of pipe, and these are illustrated 
in Fig. 3. Set No. 1 cor of a ring and 
plue nforming i |! dimensions to the 








576 
Briggs standard, and is known as the 
standard reference set. The plug screws 
into the ring with faces flush—as indi- 
cated by the position of the two gages. 
The flat milled on the plug shows the 
depth to which the latter should enter 
the fitting to allow for screwing up with 
tongs to make a steam-tight joint; the 
ring of course screws on to the pipe flush 
with the end. 

Set No. 2 


consists of the plug already described and 


the working allowance set 


a ring whose thickness is equal to the stan 
dard ring less the allowance for screwing 
up the joint. As the plug and ring threads 
are of the same diameter at the small end, 
the bottom surfaces come flush when the 
two members are screwed together It 
will be noted that, as the plug enters the 
fitting only to the bottom of the flat at the 
side, and the ring screws on to the pipe 
only far enough to bring the outer face 
flush with the pipe end, there are a few 


threads on, or in, the work beyond the 
reach of the gages; hence with this type of 
gage a reasonable amount of wear may be 
the end of the the 


mouth of the die without causing the re 


permitted at tap or 
jection of the work. 

The plug and ring in set No. 3 are in- 
spection allowance gages, the ring being 
the same in all particulars as the standard 
gage in set No. 1, while the plug is longer 
than Nos. 1 and 2 by an amount equal to 


the allowance for screwing up for a tight 
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length of the cylinder, or the screwing- 
up allowance. This plug will enter a per- 
fect fitting until the back of the threaded 
section is flush with the end of the fitting, 
thus testing the full depth of the tapped 
thread in the same way that the standard 
ring gage covers the thread on the pipe 
end, and at the same time shoWing that 
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made to cover sizes up to 16-inch. Yet 
in these big threaded and hardened plugs 
and rings a high degree of accuracy is 
attained as in the smaller and more easily 
manipulated sizes. 

Not only is it remarkable that hardened 
pipe thread gages can be accurately mad 


to the diameters given, but it is also a very 


< 
| 





Set Ne. J 


Briggs Standard Gages Working 


Fit 3 


BRIGGS 


the fitting 
the joint to screw up properly. 
these all forged 


t is tapped to right diameter to 
allow 
sets are 


The rings in 


from steel disks, hence are weldless; and 
both plugs and rings are of machine steel 
of about 20 points carbon, so as to case- 
harden deeply, as all sizes under 3%-inch 
(except when made for reference purposes 
are hardened—but not 
ground in the thread angle—and the larger 


sizes are also hardened when so required. 


only ) regularly 


LARGE PIPE THREAD GAGES. 


In connection with the machining and 


Set No, 2 


Allowance Gages 


PIPE 


dmeri M inst 


Inspection Allowance 


THREAD GAGES 
striking circumstance that there should be 
a demand by any pipe fittings manuf: 
turer for hardened, precision gages for 


large work of this character; and the fact 


there is such a demand shows that 


the 


ments engaged in this line of work recog 


that 


certain of more important esta 


the numerous advantages to be de 


nize 
rived from the ability to produce the large 
sizes of fittings with the same asst 
of proper fits as is secured in the 
that the 


adopting the necessary test tools is 


sizes, and expense involved in 

















FIG 


joint, this extra length being represented 
by the cylindrical portion at the rear of the 
thread cone. 
together the back of the cylindrical section 


When the gages are screwed 


comes flush with the ring face and the 
threaded end of the plug projects thru the 
ring, as indicated, a distance equal to the 


4 7-INCH RING AND PLUG 


hardening of some of the very large gages 
being done 


For not 


remarkable work is 
at the Pratt & Whitney shops. 


only are hardened Briggs plugs and rings 


some 


made for pipe as large as 12-inch, but for 
oil-well casing, which has a standard taper 
thread of 3¢ inch per foot, the gages a 


“Ee 


BRIGGS STANDARD. 


the results obtained thru the 


aid of these accurate appliances. 


justified by 


THE DIFFERENT GAGE DESIGNS 
In the complete line of pipe-thread 
gages from \% inch up there are three 
methods of construction followed. All the 





feasible for the larger sizes. 
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smaller sizes—that is, up to and including 
the 6-inch—are made from the solid steel; 


this construction is 


g-inch inclusive the ring gages are forged 


obviously not 
From 7- to 


AMERICAN MACHINIST 
plugs and rings, whether Briggs or oil- 
well casing standard, are 


consisting of 


built-up gages 


threaded steel sections se 


cured to gray-iron bodies. 
Briggs 


A pair of 7-inch gages of the 

















gray-iron rings ; 
forged rings pressed on to 


ay-iron centers or 


FIG. 5. 7-INCH 


RING 


out from steel disks and pressed into'stiff, 


the plugs are also formed 
tapered 
both 


with 


spiders, and 


and provided 


ring gages are 


le handles. From 10-inch up all 


AND PLUG 


threaded-steel-ring 


BRIGGS STANDARD. 


and iron body 


gray 


construction just noted are illustrated in 


Figs. 4 and 5, the one view showing plug 
and ring gage separated, the other the 
plug screwed flush into the ring The 


threaded rings forming the working por 




















INCH OIL-WELL CASING GAGES 


ul 


tions of these gages 


thru and grooved transversely 


curring during 


the hardening 


under careful pacl 











5-5 


tion which may have taken place entirely 
disappears when the steel piece is drawn 
on, 


screws to 1ts seat in, or 


To still further mini 


back by its 


the gray-iron body. 
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put thru the steel blanks and the casting 
by indexing the table. Then as the tapped 
A g PI 

holes must not come thru the working sur- 


face of the segments the casting is drilled 












mize the danger of the work changing ap- as indicated, and the screw holes in the 
S - = 
A . \ Pp B 
w J 45 aS 
90438 Flat of a vi 
Threats A an’ > sa 
WZ 1.9250" > 3 
= “tat 
z 
2¢ Point Carbon Steel 
Case Harden 
ne 
n 
~ 
~~ ™ 
——} 4% Dowel 
76 
2740 . 
Section E-F 
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iT , ue am 
Cust [ron 
et 
Xx American M.chinist 
FIG. 7 CASING AND SEGMENT FOR BRIGGS IO-INCH PIPE-THREAD RING GAGE 


4 


preciably in hardening, the weakening saw 
thru to the drilled holes, 
left as a 


slits are not cut 


but instead a web of metal is 


stiffener, which is cut out by a narrow 


emery wheel previous to the final assem 
bling of the gage. A similar method is 
followed in handling the steel rings used 
the shown in Figs. 4 


In gages of type 


and 5. 
MAKING THE LARGE GAGES 
In machining the large built-up gages 
the forged rings when turned up or bored 
out to fit the cast casing and center are 
left 
running straight around the ring, a groove 


with a 5¢-inch rib or circular tongue 
of corresponding width being cut in the 
gray Before 
threading, then, the rings already drilled 


iron retaining members 
ind slotted crosswise must be cut up and 
fitted to their castings, and for this work 
the horizontal boring mill in Fig. 9 is util- 
ized, the ring being mounted on an index- 
ing circular table, and cut into segments by 
means of a slitting saw carried on a spe- 
if for 
are held in the casing Fig. 


cial arbor. Then the steel sections 
the ring gage 
and holes for dowels and screws put in 


4s 


with the work indexed by means of the 
circular table and with drill and reamer 
carried in the spindle. After fitting screws 
and dowels the gage is ready for the 


threading lathe 


segments to the iron 


| £ gage 
center, which in Fig, 9 is shown drilled on 
the boring mill table, with two finished 
S¢ ( nN front, the dowel pin holes are 
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formed, and shows a large ring gage 


mounted on the face-plate and cut with 


a thread-miller cutter. The gage casing 
has four holes thru the rim which admit 
the screws for attaching it to the face 


plate; and the four blocks and the con 
tacting face of the gage are carefully sur 
faced to allow the work to be held without 
springing. The plug has already been fin 
ished, it being threaded first in all cases 
and the ring gage then threaded to fit it 
The plug is correctly sized by calipering 
at the large end and accurately cut to 
depth by means of a special gage; and the 
ring gage, which is finished to size and 
taper in the bore after attaching to the 
face-plate, is left a little wide to admit of 
facing off flush with the plug after 
threading. 

The milling cutter is of 60-degree sharp 
V form, as the thread must be sharp at 
the root, and is mounted on a stiff spindle 
the 
on a 9g-inch 


carried in a quill and driven from 


countershaft by a 2-inch belt 
pulley. The quill is clamped to the tool 
block with the axis of the spindle parallel 
to the lathe shears, and the taper bar gives 


} 


the necessary receding movement to the 


cutter as the carriage is fed along by the 


lead screw. The lathe spindle with back 
gear in is driven by belting direct to the 
largest step on the cone from the back 


gear shaft of a 14-inch lathe which stands 
in a row of tools immediately behind the 


the lathe is 


lighter 


24-inch machine; as 











3 ' 
ig For 4% Dowels 
40 pam , 
‘ Ij ” 15 2500 Flat to 10.75 Dia 
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J as? r 0048 Flat of Thread 
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American Mcchinist 
FIG. 8 CENTER AND SEGMENT FOR BRIGGS IO-INCH PIPE-THREAD PLUG GAGI 
steel pieces are located from the inside driven at its slowest speed, it will be seen 
and then drilled and tapped. that a very great reduction in speed is 
obtained for the lathe spindle, the latter in 
THREADING PLUGS AND RINGS : . ; ne 
fact making oniy one turn in fitteen 
Fig. 10 illustrates the 24-inch lathe in) minutes 
which the threading operation is pet The work is kept well lubricated and 
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DRILLING A LARGE PILUG CENTER 

















THREADING A LARGE RING GAGI 








-, 


only a few cuts, usually not over two or 


three, are required in the gage, the set- 
tings being accurately made thru a gradu- 
ated dial on the cross-feed screw, and no 
chances are taken with these expensive af- 
fairs by opening the feed nut at the end of 
the cut and returning the carriage by hand 
in order to save as much time as possible. 
slow belt is slipped off and 
the beit, 


Instead, the 
the lathe 
which remains idle during the cut, and the 
carriage is then run back with relatively 
little time risk of 
injuring the work thru confusion or error 
upon the part of the latheman. 

The final for the 
sole purpose of insuring a dead sharp V 
at the thread root is performed with a 
hardened steel roller which is ground to a 
sharp 60-degree form and mounted at the 
secured to the 


reversed by regular 


loss of and with no 


pass which is made 


shank which 1s 
after the milling apparatus is 
The milled thread, which is al- 


end of a 
tool-post 
removed. 
ready as perfect as a cutting tool can make 
it, is cleaned thoroughly and then the 
roller is fed thru just touching the bottom 
ind bringing it up sharp throughout the 
The 


then removed, are hardened 


segments are 
(without af 


length of the thread. 


fecting the lead), ground out in the saw slits 
and replaced, and the gage sides ground 
off to come flush with the plug. Substan- 
tial handle 
ind 


ished spots at 


are screwed into the perifery 


the size, pitch, etc., stamped on fin- 


either side. 
rIME SAVED BY USE OF MILLING CUTTER 

The thread-miller cutter is found equally 
useful on both plug and ring work, and 
down the threading 
half that 
required when the ordinary lathe tool was 
It might be expected with the mill- 


ing cutter acting upon the slowly moving 


its adoption has cut 


time on these gages to about 


used 


surface with belt and gearing for the ro- 
tary feed, that there would necessarily be 
more or less vibration and chatter: where 
this tendency has developed it has been 
entirely overcome by passing a weighted 
leather strap over the top of the face-plate, 
the weight putting enough friction on the 
plate to steady it completely. 

It will be observed that the cast member 
of the 
that shown in Fig. 6, is provided with a 


ring gage in the lathe, as well as 


boss at one side which comes opposite the 
open joint between two of the steel seg- 
In the drawing, Fig. 7, this boss 
is split and doweled and provision made 


ments. 


for opening or closing the ring slightly by 
But while it 
was deemed hest when this layout was 
made to-provide for a little adjustment 
as it was not then known how successfully 
the shop was going to hold these big rings 
to size, the adjustable feature has never 
been actually incorporated in the gages; 
for, from the first one made until this time, 
not one of the twenty-five or thirty con- 


means of opposing screws. 


structed .has required setting in or out 
after finishing. Consequently, future cast- 
ings for fing casings will be made without 
prevision for splitting 
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High-Speed Lathe Headstock With 
Jockey Pulleys. 

With the redesigning of lathes, conse- 
quent on the introduction of high-speed 
steels, very special attention has naturally 
been directed to driving headstocks. With 
the ordinary cone pulley, to change the 
spindle spéed, it is of course necessary to 
move a heavy broad belt, and as this may 
run at a speed of 2,000 feet a minute, the 
operation of changing from one step of 
the cone to another is often difficult and 
even dangerous. For this and other rea 
sons all-gear heads driven by constant- 
being applied. Messrs. 
Ltd., Works, 


England, in their high-speed 


speed belts are 


Craven Bros., Vauxhall 
Manchester, 


heads for driving lathes and similar pur 
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son used it in the belt driving of dynamos 
at short centers between engine and ma- 
chine. Slip is minimized, a better con- 
tact on the pulleys being obtained, espe- 
cially when using the smaller diameters 
of the cone pulley, so that larger cuts can 
be taken with the old method of 
drive. Again, a single belt must neces 
sarily drive on every : 
which must be proportioned to this end 
But in the the diameters 
of the driving cone can be calculated for 


than 


step of the cone 


Craven head 


special work, and may give the correct 


cutting speed for various diameters of 


repetition work. Another difficulty over 
come is that of high-speed countershafts 
fixed out of reach of proper attention and 
lubrication. This self-contained counter 
shaft is within reach of the workmen and 

















HIGH-SPEED LATHE 


poses use no gear cones but drive by 


belts, believing that by this means a bet 
ter mechanical efficiency is obtained. To 
prevent the need for changing the posi- 
tion of a single belt, they fix a counter- 
shaft to the headstock just above the cone 
pulley, and on this countershaft they have 
another cone. Each step of the cone pul- 
ley has its own endless belt, quite loose. 
The countershaft for double 
speed, and of course when the lathe is 
running all the belts are in motion. But 
in front belt is an independent 
swing frame fitted with a jockey pulley, 
By this 


is arranged 


of each 


which can be locked in position. 
means whichever speed is wanted for 
driving the lathe spindle can be applied, 
as shown in the illustration. 
pulley has a special connection with Man- 


Hopkin 


The jockey 


chester, for it was there that Dr 


HEADSTOCK 


WITH JOCKEY PULLEYS 


runs in extra-long adjustable ring-lubri- 
cated bearings. 
lathe 


for 


Moreover, this headstock 
] 
i 


makes a self-contained and is well 


adapted electric driving. As illus- 


trated, a 15'%4-inch center headstock is 


shown fitted with a 5-step cone pulley, 10 


inch to 28 inch diameter by 5'% inch face. 
With the two-speed countershaft running 
at 190 and 250 turns per minute, respec- 
tively, the speeds of the spindle are as 
Single speed- 722, 532, 405, 307, 
154, 117, 89, 68; double gear— 
68, 50, 37.2,-20, 23.3, 18, 14.5, 11, 8.4, 6.3. 


The speeds are suitable for turning a very 


foll« ws: 


250, 100, 


large range of diameters at 60 feet per 
minute, say, if needed. from 3 inch to 36 
The 
with the wheel guard removed, but the 
when at 


inch diameter. headstock is shown 


gearing is completely guarded 


work 
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Electric Drive for Large Lathes. 


BY OSCAR E. PERRIGO. 
The advantages of having 
tool, particularly a large one, driven by 


a machine 


its own individual electric motor are 
many, however the electric drive may be 
arranged. They are greater if the ma- 


chine was originally designed to be so 
driven, and particularly with a variable- 
But it sometimes happens 
that we called 
electric drive to a machine already built 


We may 


also be required to drive it with a con- 


speed motor. 


are upon to arrange an 


and perhaps in use in the shop. 


stant-speed motor, and must therefore 


make proper provisions for speed changes. 


Under these conditions a large lathe 


had to be arranged for parties who in- 
sisted that the cone pulley in the head- 


stock should be series of 


replaced by a 


gears of varying diameters and so ar- 


ged as to engage any one of a second 


ars located on a supplementary 


series of o¢ 
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The countershaft cone A is mounted on 
a shaft journaled in the brackets BB 
attached to the headstock, as shown. At 
the rear end of this shaft is fixed a gray- 
iron gear C. The motor D is supported 
upon a bracket E attached to the lathe bed 
the end of its shaft the 
Between the pinion F and 


and carries on 
steel pinion F. 
the gear C, and journaled on the bracket 
G, attached to the headstock, is a rawhide 
gear H engaging both of them. This is 
introduced to avoid the noise which would 


caused by 


the fast 
shaft. 


a gray-iron flange 


otherwise be running 


pinion F on the motor The gear 


H is 


on each 


constructed with 


having formed 
the 
flange, 


side, ne flange 


upon it a hub thru rawhide 
blank and the opposite 
whole firmly secured together by six flush- 
the object of this construc 


good bearing on 


passing 
and the 
headed screws, 
tion being to furnish a 
the stud upon which it runs and also to 
furnish proper support for the ends of the 


teeth. 
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ing laced, to facilitate its smooth run- 
ning. By a backward turn of the crank 
T, the belt V is rendered slack enough 


to be changed from one step of the cone 
to the other, and a of the 
as much as may be nec- 


forward turn 


crank tightens it 


essary to drive the lathe 


In practise it was found that the oper- 


ator preferred to use the crank for stop- 


ping and starting the lathe to examine 


and caliper his work rather than to use 


the electric switch or the rheostat, claim- 


ing that it was more convenient to allow 
start 


continue to and 


the lathe gradually by tightening the belt 


the motor to run 
slowly for that purpose, and we must ad- 
that the 


his daily experience, 


mit operator of a machine, in 


frequently finds con- 


venient ways to “do things” that the 


designer or the foreman may _ entirely 
overlook 
While the device here shown is simple, 


and no claim is made of anything strikingly 


new or original, it has succeeded admirably 


























gears being 
the 
somewhat greater than the width of their 


faces 


shaft in front of them, the 


placed at unequal intervals, smallest 


from each other. The lathe was so 
arranged and successfully used, yet the 
necessary complication of the shifting ap- 
paratus, and the difficulty of readily bring- 
ing the proper gear into engagement with 
its fellow by sliding the gear longitudin- 
ally rendered the device somewhat clumsy 


and inconvenient, and was the cause of 
some bad language on the part of the man 
who ran it. 


The 


problem 


similar 
in- 


next occasion on which a 


arose the customer was not 
sistent upon any particular plan, only he 
“didn't The 


motor to be used was of constant speed 


want it like the other one.” 


following device was adapted in 


ind the 
ttaching 


it to the lathe, as shown by the 
front elevation in Fig. 1, and the end ele- 
vation 1 





\THE 


DRIVE FOR A LARGE I 


ELEC TKI 


Upon the bosses of the brackets B B are 
formed projecting sleeves upon which are 
journaled the arms J J, in the upper ends 
belt 


roller K, which is composed of a piece 


of which is journaled the tightening 


of 5-inch extra-thick wrought iron pipe, 
provided with gray-iron heads thru which 
its shaft Thru the two end por- 
headstock are drilled 
journaled the shaft L, 


upon which are fixed the two levers VM, 


passes 


tions of the holes 


in which is rock 
the upper ends of which are connected to 
the arms JJ by the connecting rods N N., 
Upon the front end of the rock shaft L 
segment P, which en- 
the shaft R of which 
is journaled in the bracket S, fixed to the 
front of the headstock, 
2. Upon the outer end of the shaft FR is 
fixed the crank 7 the belt- 
tightening device. 


The belt V 


is fixed the worm 


gages the worm OQ, 
as shown in Fig. 


lor operating 


is cemented instead of be- 








given good satisfaction to the 


pro- 
prietors as well as to the employees of 
will be 


IS in use, and 


found an economical, convenient and 


efficient method of applying the electric 
drive to existing lathes 


The authorities of Stevens Institute of 
Fechrology have taken up vigorously the 
task of raising the additional $109,000 re 
quired to render available the $100,000 
conditionally donated by Andrew Car 
negie and President Alexander C. Hum- 
phreys ($50,000 each) at the recent din- 
ner of the “Stevens” alumni. It is ex- 
pected that the alumni will heartily co- 


operate by contributing and by awakening 
the interest of their friends. 





often an extensive 
not contain a 
Why not? 


Many a kit of tools 


and one—does 


pocket or hand mirror. 


expensive 








Nn 
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Studies In Inventive Problems—VI. 


Proposed by Leicester Allen and Solved by Various Readers. 


Among the professors who have per- 
sonally addressed me on the subject of 
these problems is Professor W. H. Rasche, 
of Virginia Institute, 
whose letter I may be allowed to quote 


Polytechnic from 
He writ 

“T am following with considerable in 
terest the 
comments thereon of the ‘Inventive Prob 


solutions and your valuable 


lems’ now being published in the AMER- 


IAN Macuinist. I am of the opinion 
that your work will be of great value, 
and I shall encourage my _ students to 


work at the problems, even if they have 
not the time to make and fresent formal 
solutions. 

“T wish to call your attention to what 
seem to me to be serious objections to 
solutions 6 and 9, Problem I. 
of these 
means provided 
head (instantaneously) to rest at the right 
Without such means it would seem 
fail to act 


In neither 


solutions is there any proper 


for bringing the cross 


angle 
that 
the motion is very slow, which, I believe, 


the machine must unless 
is directly contrary to the conditions of 
the problem. You will 
tion No. 4 is not open to this objection. 


notice thai solu 
In fact, if solution 6 is admissible, then 
clearly the guides abc, ghk and the rod 
bh are superfluous, as the crosshead e 
could be driven just as well directly by 
the connecting rod re.” 

The solution No 
superfluous by Professor 
those which keep the block moving par 
allel to itself when near the angle ofthe 
path. In editing Mr. Strohm’s solution, 
No. 6, it may fault that 
the rigid attachment of the block to the 
rod bh is omitted in the description, but 
I certainly so understand it, and am sure 


parts in 6, thought 


Rasche, are 


have been my 


this was either expressly stated or im 
plied by Mr. Strohm. Pivoting the blocks 
to the rod was surely not his intention. 
Were these criticised parts omitted, some 
other means of preventing the tilting of 
the block in passing the corner would need 
to be supplied. 

With reference to solution No. 9, I can 
assure Professor Rasche that with hght 
parts it works nicely, as I have proved by 
The block starts on 
branch of 


actual construction. 
the 


as required 


vertical its path exactly 


With heavier parts and con 


siderable resistance it might not do so 
well 
SOLUTION NO. 25 FIGS. I, 2 AND 3 A. M. 


SOSA, OHIO 


HAMILTON, 

Both the drawing and descriptive text 
of this solution are in excellent form, ex- 
cept that more reference letters in Figs 
would have enabled 
follow the description with greater ease. 


I and 2 readers to 
It is evidently the work of an accom 
plished draftsman, and will prove a good 
study, whether it is considered as entirely 
fulfilling all the requirements of the prob- 


lem or otherwise. To gain a rapid motion 
of the slide by this method would, how- 
ever, require a_ rapid the 


screws, even if they were multiple thread- 


rotation of 


ed. Mr. Sosa regards the turning of the 
angle of the path without a slight stop as 
theoretically impossible at a uniform rate 
of speed, involving the instantaneous de- 
momentum and the in- 


struction of one 


stantaneous creation of a second mo- 
mentum which would require an infinite 
this theoreti 
cally correct, but he admits that on ac 


for 


force. In statement he is 


some play being needed 
fits, the 
ticity of the materials used in machines, 
this 


The requirements of all the problems are 


count of 


working and ever-present elas- 


requirement is practically possible. 


to be taken in the practical sense, unless 
The 


deflection of a moving body from a given 


expressly stated to be theoretical. 


course into another at an angle therewith 


t 
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by ‘dot and dash’ the thread of nut C is 
opposite the thread of screw D corner to 
The thread of screw D advances 
at the same time that the block continues 
to approach it, and at the same speed 
The upper sides of thread of nut C slide 
against the under sides of thread of screw 
D until both get to full mesh when th: 
block the The 
continue to rotate, and nut B comes to a 


corner. 


reaches corner. screws 


full stop on its horizontal movement when 


it starts upward, being displaced from 


mesh with screw A by the advance of this 
screw D at the same time and at the same 
speed the nut C is driven upward. 

mechanism used for 


“Fig. 2 shows the 


reversing. There are two screws, same 


pitch, same hand, 90-degree thread, ro 
tating in opposite directions. Two nuts 
are connected to the main block and one 
nut, doing the drive, gets to a full stop 
displaced from mesh 
the 


to approach 


and starts to be 
time the 


the 


with its screw At same 


other nut starts other 


screw while traveling along, keeping its 














PROBLEM 


without any sensible stop, is practically 
possible. The terms used in these prob- 
lems are to be understood as they would 
be in the drawing offices of engineers or 
in machine shops generally. 

“The solution is designed for uniform 
rate of motion at all points. Fig. 1 shows 
a square block guided by two small square 
blocks fitted to a 
or slots, as shown in Fig. 3. 


slide in two grooves 
When the 
large block is on the vertex of the angle 
of its path it is free to slide on either side 
of the angle, but cannot turn around. The 
drive is supplied by two screws connect 
ed at right angles by bevel gears whose 
conical apex is on the diagonal of the 
angle of the path projected to the outside 
The thread of these screws is of a 99 
degree cross-section, both the same hand 
The main* block has two lateral projec 
tions with a portion of a nut cut in each 
(not complete half nuts), which mesh 
with the screws. When the block is on 
the corner, both nuts fit both screws. Sup- 
pose the block to be driven from left to 
right, and that when in the position shown 





FIG. 3 


NO. I. 

threads in front of the threads of the 
screw, until full mesh takes place, when 
the first nut is out and the second nut is 
the block in its 
From the time the first nut gets to full 
stop until the nut into full 
mesh with its the main block is 
kept in motion. FE forms back thrust to 
F, and the whole carriage approaches the 


driving return motion. 


second gets 
screw, 


top. When near the end of the travel, G 
starts to slide / from the back of nut F 
and, when E£ is all out, nut F stops against 
G. Here the nut starts to slide back. A 
rack cut in it turns pinion J held in line 
the Thi 
pinion has on its hub a thread whose nut 


with rack by flanges shown 
cut in sleeve K, forms one piece with the 
main block, so that, tho the nut gets to a 
stop, the turning of the pinion keeps the 
main block going by the thread on its hub 
On the other end of sleeve K is cut an- 
first 
Pin 


other thread double the lead of the 
one. In it is fitted another pinion L. 
ions J and L are splined and free to slide 
on shaft M@. When J turns L 


by the combined action of its thread and 


turns, and 
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pinion, nut N, which also has a rack cut 
in it, approaches its screw moving in the 
that of the 
block, and in unison with its screw, keep 


opposite direction to main 
ing the thread in ready position in front 
of the thread of the screw. Fig. 3 shows 
a combination of and Fig. 2 
ducing the 


A projection of the main block, like the 


Fig. 1 pro- 


required mechanical motion 
apron of a lathe, holds the two combina 
tions in angular relation, the pinion shafts 
being connected by bevel gears.’ 

I regret that want of space excludes an 
excellent and instructive exposition of a 
method of designing this mechanism for 
Mr. Sosa 


communication 


assumed path, which has 


He 


with the query: 


any 


furnished. closes his 
“Now, will this motion 
if satisfactory, be of any practical value?” 
I reply that nothing but the educational 
value of these problems, as exercising fac 
ulties constantly employed in designing, 
is considered when they are proposed. A 
is like the dis 


new mechanical movement 


covery of a new chemical compound; its 
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sketch) were avoided, the angle a both 
of the sliding block and the guideway, 
would soon wear away and permit the ob 
jectionable tilting of the block, which, as 
this 
who have studied the problem, is the most 


will have appeared by time to all 


important thing to be avoided in designing 
an angulat 
the block, 
will be, in 


to describe 
thrust of 


a slide movement 
The 


if guided as shown by A. E. J., 


path constant 
approaching the angle a, against constant 
ly diminishing surfaces, sure to wear away 


after very brief use 


SOLUTION NO 20 FE I G., ERITH, KENT, 
ENGLAND. 
Comparing this with solution No. 16, 


printed March 2, 1905, it is found, in es 


sential features, similar to that solution 


SOLUTION NO. 27, LEICESTER ALLEN, 


FIG. 5 


BOROUGH OF BROOKLYN, NEW YORK CITY. 


The sliding block a, a side and end ele 
vation of which is shown at II’, slides in 
ways b and b’, supposed bolted to a suit 
table The terminal 


able frame or point 





PROBLEM 
useful applications remain to be discov 
ered 

SOLUTION NO. 35, FIG. 4 MR. A. E. j., 
who requests suppression of his full name 
and address. 


In this solution A is a crank-disk, B 
crank-shaft, C crank-pin, D connecting 
link, E pin on sliding block F, G slotted 


member, and f an additional steady-piece 
rigidly attached to F and bearing against 
slides 7 when / approaches the corner of 
the path, f and g being in a plane above 
or below plane of F and G 

This is a simple solution and would 
fully the the 


problem were it not that in operation it 


meet conditions stated in 
encroaches upon the inhibited space above 
the horfvontal, and to the left of the ver 
tical branch of the prescribed path. It is 
here produced to point out a mechanical 
defect, that some of the younger readers 
of this series might overlook, to wit, that 
even if the encroachment upon forbidden 
space indicated by dotted outlines in the 
(which I added to the 


drawing have 
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NO. I, 


branch, the the 
the 
of the path are fre 


At d is shown 


of the point at 


longer 


turned and terminal point of 


angle 


the shorter branch 


and « 
better 


spectively at c, ¢ 
will 
On 


what, for want of a name, | 
term a shuttle-block or shuttle-slide 
the side presented in the figure, and at 


the upper margin, this shuttle-block (which 


is fitted to work in the vertical ways Db’ 
only) has a stop-bar e, rigidly attached 
This stop-bar works down to, and rests 


upon, stops f rigidly attached to the ways, 


during the entire time that the block a 
moves horizontally either toward or away 
from the point c’. On the lower side of 


the shuttle-block is formed a tongue-piece 


of tee shape, as shown at II’, or which 


may be of a dovetail section if preferred 
This tee-shaped tongue is made a neat 
working fit in a correspondingly shaped 
groove in the slide a. The side elevation 
at Il’ shows the block a and the shuttle 
into relation, as 


slide togeth r 


the 


brought 
the 
with the point c of the path. In 


when point c of slide coincides 


opera 


553 
tion, when the slide a is moved into such 
coincidence, it forms with the shuttle 
block one long slide, the upper part ot 
which is already engaged in and controlled 
by the vertical branch of the way bb’, and 
asthe slide a in this position, or at any 
time while the tongue g 1s sliding into 
it, cannot tilt, a will be held entirely 
square while its center is approaching, co 
inciding with or leaving the point ¢ 
Motion is imparted to the block a by the 
bent pitman n from a crank-pin & revoly 
ing with the disk wheel which may be 
driven by belt or otherwis« The pitman 
is counterbalanced by the weight m, so 


that it has no tendency to bind on its pins 


The length ck of the pitman n, and the 
location of the center, o, of the crank 
wheel, may be chosen arbitrarily, so that 
the angle of direction of the force rela 
tively to the line of the path shall not 
vary widely, and an easy movement may 
be assured The dotted lines joming the 
points k and ¢, k’ and c’, k” and ce”, show 
the direction of the application of the fore: 
at these respective positions. The length of 
the pitman and the position of the center 
of the crank wheel being chosen, the only 


datum lacking is the diameter of the 


crank-pin circle his circle will evident 


ly have the point k” in common with an 
are np drawn with the radius k” c” and 
with ¢” as a center. If a line ck be next 
drawn thru the center the pomt where 
it intersects the line k” c” will be a peint 
in the crank circle; kk” will be the di 
ameter \ny desired strength may be 
secured by properly proportioning parts 


shown in dotted out 
the 


steady the motion when turning the angk 


\ counterbalance r, 


line, placed opposit« point k’, will 


| will add the remark that this problem 


is substantially a movement I designed 


years ago, and which has been in operation 
ever since as part of the carrying mech 
machine 


anism of an accounting 


1 regret to feel obliged to reject. the 
following solutions 

H. T. Millar, Manchester, England 
The slide is liable to twist when approach 


ing the angle of the path, and to pause 


while turning the angel 
Charles V 
England.—Mr 
that have 
No 


Cheshire 
the 
relating t 


Raper, Lymm, 


Raper confirms criti 
made 


No. 3 


Ccisms been 


solutions 2 and ot this probl m 


but the solution he sends is deficient also 
in two points, vi it makes a_ sensible 
pause in turning the angle, and does not 
effect a positive stop at the ends of the 
path 

\ number of communications have been 
passed over, because in some _ instances 
the drawings have not been signed as 


such cases, when the draw 


required. In 
ings get separated from the text, I do not 
solu 


feel obligated to read a number of 


tions in order to reunite the divorced part 


ners This would sometimes require a 
half hour, whereas, the plain signing of 
the sketch by the contributor would b 


‘he work of a moment The form re 
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quirements for sending in these solutions 
are not a matter of caprice; there is a 
good reason for each of them. 

Jos. J. Morgan, East Providence, R. I.— 
[wo pins are shown as holding the block 
square while turning the angle. Both of 
these pins engage the block when on the 
One will hold the block square till 
the the horizontal 
branch, the other pin comes into engage- 
inent too late to prevent tilting when the 
lock approaches the corner on the ver- 


center. 


it reaches corner on 


tical branch. 
J. A. Peterson, 111.—Sketch 
sent not available, some parts mentioned 


Chicago, 


in the description not bering shown there- 
in, and being so inadequately described 
that they could not be supplied with cer- 


tainty 

John H. Neild, New Bedford, Mass., 
makes no provision for holding the block 
square while turning the angle of the 
path. 

\ few have signed so carelessly and 
illegibly that their names could not be 
deciphered, and this, in one case, was done 
with a sketch on which the letters of 
reference were almost like engraved let- 
ters, while the signature was an unde- 


cipherable mesh of fancy flourishes 


ProsLeM II. 
Having now presented all the success- 


ful solutions contributed for Problem I, 
can begin on the large number sub- 
II. The solutions of 
this problem are various, like those pre- 
Problem I; 


substantially alike. 


we 
mitted for Problem 
more of them are 


sented for 


This problem presented at 


147 of the AMERICAN MACHINIST, where 


was page 
any readers who missed it at the time can 


refer to it. I therefore will not repeat it 


here. 
PROBLEM II, SOLUTION NO. I, FIG. 0. J. ME- 
LANCON, AMITE, LA. 
\ltho, as will appear, the problem is 


susceptible of simple solutions, Mr. Melan- 
con's solution is a good study. 

“The side view of the sliding block is 
an equilateral quadrangle, with two angles 
of 
while the front view of the same is square, 
The 


1 60 degrees and two 120 degrees, 


as shown in cross-section of guides. 


inmotion of the sliding block is derived 
from a four-bar linkage similar to that 
used in F. L. Robeson’s solution of Prob- 
lem 1, E and A being shaft and driving 


crank, respectively. The stops to prevent 
the sliding block, when on the center, from 
returning over the path which it has just 
traversed are operated by the sliding block 
itself 
be in the position shown, or at the right- 
of its stroke. 
ward the center it first 
turns 


Let us suppose sliding block a to 
hand end In traveling to- 
comes in contact 


with link 6, which about pivot c 


opposite end is pivoted central- 
1, Sliding block a forces this 
stop d and 


and whose 


] 


Vv in stop 


link out, thus withdrawing 


clearing the way for the sliding block to 


reach its central position which is at the 
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angle of the path. As soon as a arrives 
at the central position, compression spring 
e forces stop d into place behind it, so 
that it cannot return over the path just 
traversed. Just arriving at the 
central position, rod f, which projects from 
the bottom of a, as shown in the cross- 


before 


sectional view, engages with lever g, piv- 
oted at , which raises link 1, oscillating 
j, thus withdrawing stop k, and leaving 
clear for the sliding block to 
proceed along the left-hand of 
These operations are performed in 
The 


slots in the ends of the links 7 and 7’ are 


the way 
branch 
path. 
reverse order on the return stroke. 
to allow for movement of g and g’ on the 
return stroke, when they are forced back- 
ward by the sliding block, but they are 
immediately pulled back into position as 
shown by the weak tension springs / and 
mind that stop 


1 - 
as the centet 


ie It 
rod m is in the same plane 


must be borne in 


? 


au 
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of the slide, and as lever g must be below 
with rod f, it 
is seen that there must be an offset some- 
the 
applies likewise to m and g; but one must 
offset than the 
to the 


the guides, so as to engage 


where on line; and this observation 


be to a greater amount 


other prevent interference If 


members g’, 7’, 
separately in detail, all difficulty in this 


g and / are made as shown 


direction will be obviated. It will be no- 
ticed that crank 4 and link B are slotted. 
This is to allow for regulating the length 
of travel of the sliding block 
to shorten the travel, 
block to the as 
shown dotted lines, the 
lock-nuts at C and D and move the crank- 
pin in toward the shaft E the required 
Now tighten both lock-nuts and 
Shaft E 
The position of this shaft could 
located 


For in- 


stance, bring the 


sliding central position 


by then loosen 


amount. 


proceed. may rotate in either 


direction. 


probably be to better advantage 


lal 
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on a vertical line thru the central position 
of the sliding block.” 

TION NO. 2, FIG. 7. H. GEAR- 
CANADA 


PROBLEM II, SOL 


ING, TORONTO, 
It will be remembered that Mr. Gearing 
contributed the first solution to Problem 
I. He applies the same principles of con- 
struction in this solution. 
The guides in which the block B 1s to 
move shown at G. The pin P, at- 


tached to B, is twice as long as the width 


are 


of the prongs 15 and 16 of the levers I 


and 2. The cam 9, revolving on the shaft 
8, has a single groove 10. While the 
roller 12 is moving upward and down- 
ward in the groove 10 it moves lever 4 


on the rocker arm 18, thus moving lever 


1 up and down this and in turn imparting 
block B. Dur- 


to 


the sliding movement 


ing this time roller 11 is on the dead part 
of the cam and _ still. When roller 12 
nT? ¢ Electro Magtets 
= Pr to 
2 oa 
ee as 


B a <4 


a Ww 
, nove \ 
fH i [ey g09F S 
4 \ 


os 
— American Machinis¢ 
FIG. 7 
NO. 2 
reaches point Y, roller 11 will have ar- 


rived at Z, 12 becomes dead, and II starts 


to move out rocking lever 7, which im 
parts a similar movement to lever 2, and 
there to block B, thru the links 3, 5, 6 
The prongs 15 and 16 act as guides as 
the block arrives at the bottom of the 
slide, forming guides for both sides by 
acting on the pin P, and holding the block 
squarely against the lower guide. The 


links 2, 5, 6, could be done away with if 


a double-grooved cam were used, but as 


this would necessitate a large cam 


the 
nomical in both space and material.’ 


very 


construction shown is the most eco- 


PROBLEM II, SOLUTION NO. 3, FIG. 8. RAY 


WILCOX, TACKSON, MICH 


This consists of two guides aa’ of brass 


r other non-magnetic metal, set at an 
trying a slide 


The 


angle of 60 degrees, each ca 


with an electro-magnet A or C. 




















May 4, 1905. 


block B is triangular and toothed on each 
side to engage the magnets, correspond- 
ingly toothed. The sliding block B is 
held to magnet A by magnetic attraction 
while being moved forward and back till 
its center coincides with the angle of the 
path. The reciprocating motion of B is 
derived from the crank disk JV and pit- 
man P. At the instant that the center of 
B coincides with the angle of the path, a 
the flowing 
thru A and sends current thru C, releas- 
ng B from 4 and engaging it with C. 


Crank disk ]V drives the sliding block B 


commutator breaks current 
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FIG. 9. PROBLEM NO. 2. 


[he commutator is moved 
For 


thru pitman P. 
tooth P 
light work this might work satisfactorily. 


by a projecting from IV. 


, SOLUTION NO. 4, FIG. 9. CONRAD 


O. LEE, RUSHFORD, MINN, 


| think it doubtful 
satisfactory solution of this problem than 


whether any more 


that furnished by Mr. Lee will be presen 
‘ 


It evinces a very clear conception of 


the difficulty to be overcome, 7. ¢., the 


7 


Icing of the block in exact alinement 
wi ii the path described by its center when 


iring the angle of the path 
] 
Fig. 9, the X 


are-at an 


“Referring to and Y 
angle of 
crank 
same 
lirection and transfers its motion to the 
block A thru rod R. D 
ind D’ are moving in 


guides parallel to X 


branches of the way 
C is a 


the 


60 degrees to each other 


which rotates continuously in 


the connecting 
slides respectively 


and Y. Projecting 
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from the upper sides of these slides are 
two pins E and E’ which fit in two holes 
in the sliding block, as shown by the dot 
ted lines in the sketch 
the block at the beginning of the upward, 


These pins guide 


and at the end of the downward stroke, 
and keep the block from tilting. P and 
P’ are pawls which hold the slides D and 
D’ stationary when at the lower ends of 
These are controlled by springs 
H is a lever or trip which lifts 


the ways. 
S and S”. 
the pawls to release the slides. This is 
normally held with the central arm in a 


With 


device in the 


vertical position, by the spring S” 
the the 


lifferent parts of 
positions shown in the sketch, let the crank 
the arrow. 
the 


be turned in the direction of 


Chis 


block by 


motion, being transmitted to 


the connecting rod, causes it 
As the slide D’ is held 
stationary by the catch P’, while slide D is 


the 


to move upward 
free to block moves up the 
guide X, slide D, 
being guided at the beginning of the stroke 
Che trip H returns to its 


move, 


carrying with it and 


by the pin £’. 


normal position when the block has moved 
a short distance upward. On the return 


movement, as the block A nears the end 


of the stroke, it slides on to the pin / 
the front the block 

it the trip H. This moves the catch 
P’ releasing slide D’, while at the end of 
the stroke the slide D 1 


and edge of Carries 


with 


caught and held 


stationary by the catch P. On the next 
upward stroke of the connecting rod, the 
slide D being held by pawl P, the block 
moves up the guide Y, carrying with it 
slide D During the latter part of the 
downward stroke the front edge of the 
block moves the trip H, which pushes 


catch P, thus releasing slide D as it 


reaches the end of the 
D’ is caught and held by catch P’. Thus 


out 
stroke, while slide 


crank moves the 
guide .X, 
the 


the first revolution of the 


block up and down the while 


the second revolution moves it same 


distance up and down YJ, leaving the parts 
positions at the 


at the be 


of the device in the sam 


end of the second revolution as 


ginning of the first, and the block continues 
to move alternately up and down the 


guides 4 


turned.” 


and Y as long as the crank is 


PROBLEM II, SOLUTION NO } ROBERT P 


DEANE, HOLYOKE, MASS 


\ correct solution, substantially identi 


Mr. Gearing, Fig. 7 


cal with that of 


M I] SOLUTION NO 5, FIG 10 


KNIGHT, PHILADELPHIA, PA. 
[his is a simple solution, and will fulfill 


all the conditions of the 


problem if the 
riemarship be sufi ie aenet Dh-nl 


idmits of very strong construction for the 


performance of very heavy work. It will 
rank among the best of the solutions 
offered 

“Lines a and a’ are found as directed, 
from the center line of block a*. The 


block a*® 


angle slot cut thru the 


sketch shows in a carrying bar 
_* sa-hhacl 


which has an 


top to fit block a* near to the upper end 


[his bar is moved by cam B 


either direction. When bar a‘ 


running in 
comes down 


to end of its stroke, bar c receives block 


a’ in an angle slot nearly the sai su 
carrying bar a‘, but the slot is cut on the 
under side of carrying bar c, as is shown 
in the sketch The slot D is not cut i 
bar c to move the block a‘®, but it shows 


how blo« k a’ could 


mechanism, and when either one of thx 


carrying bars is moving, the other one can 
be locked by the one that moving 
With this construction, the slot for car 


rying bar a* has to be below the bottom 


of slot for carrying bar c, as this is m 


KRCULCH 


shown in the 


Mr. Knight admits that there will be 


(a\\ 
\ ; 
D / 
\ \ 
‘ \ 
> \ > 
a, 
\ 


The Willans Engine with Super- 


heated Steam. 
The high made by Mes 


Willans & Robinson, Lte 


sp ed engine 


| f Rugby, was 

undoubtedly the first high-speed engine to 
exhibit an e omy comp le with ‘ 
best ordinary low-speed engine Phe 
position thus taken in the days of saturated 
steam would seet elv to be more than 
maintained t f superheated 
steam, Io \ e engine ot yurse 
particularly we idapted ere ng a 
entire absences t f ( 
itroduction of the st centrally in placs 
f one e of the at i ) n 
m dis il f n temperature 
differenes te ting. therefore. to 
oie t t ‘ 1 
CNIS ie g | ( n \ 
rd ota ] n ce l 
. namn } 1 bv the 
ANY Phe t re | Op 
t ste np rake orse-t wer il the « iS¢ 
of an engine of 210 brake horse-power 
sing steam at 185 1 ds boiler pressure 

ee £ 42 4 
200 grees Fal } 
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Shop Tools and Devices. 
BY F, J. LE CARD. 

Fig. 1 shows a pin vise, and the only 
feature that requires pointing out is the 
little seat at a. This can be used to pre- 
vent drills or wire from slipping into the 
end Probably 


chuck under 


pressure. 
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The center punch being a little 
the longer, finds the center and the circu- 


punch b. 


lar cdge gives a concentric ring to start 
the drill by. Now use a sharp fine-pointed 
short drill in the pin vise to start a place 
for the drill. If not true the hole can be 
moved easily the drill any 


by pushing 


way required. 
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screws e and f were loosened by hand, the 
work being light, and the forked clamp 
slotted carrier removed 
readily, leaving collar d nurled 
After drawing the work 


and its were 


and its 
screw in place. 
and tightening e a slight 
the end shake. The 
yoke should be in line 


up to the center 
turn of f takes 
of the 


up 


points g 
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SHOP TOOLS AND DEVICES. 
everyone using chucks has noticed how’ peEvICES FOR HOLDING STEADY REST WORK 
much easier it 1s to tighten the chuck so ON THE LIVE CENTER. 


the piece held will not turn around than 
to prevent its pushing in. This chuck has 
three 
quite a 


slits and will close 


of 


narrow up on 


range small work and _ hold 
tight. 

I find a pin vise very useful in connec- 
tion with a special centering tool for drill- 
ing small holes to a point. Having found 
any desired point and pricked it lightly, 


repunch it with the little center and ring 


Two such devices are shown in Figs. 2 
and 3. The first one was found very con- 
venient in handling a job of two hundred 
pieces which had to be removed and re- 
placed several times. The steady rest is 
not shown, nor the pin for driving the 
work. I used a pin in the collar ¢ which 
entered the piece d, c being larger than 
indicated in the drawing. 

In working the hold-back the nurled 
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with the lathe center. The loose washer 
on e, as shown in the enlarged detail, lifts 
with the screw, and is held by the shoulder 
from falling down when the hold-back is 
removed. 

Fig. 3 shows a common device for the 
of work, the plate h 


from the while 


same class being 


drawn away center the 
work is slipped in. 
A BACK REST FOR LIGHT WORK. 
Fig. 4 is another style of rest that I have 


found all right for supporting work that 
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is being turned or ground. In this case 
the tool is fastened to the headstock of a 
bench lathe, sufficient 
small work is obtained by using collars of 
different between the and 
the upright arm. The piece that supports 
the work can have a V, square or other 
sufficient 


and a range for 


lengths head 


notch at the open end. It has 
freedom on the binding post to find the 
work flat 


in touch with the work much better than 


and the delicate spring puts it 


can be done by hand. It is only neces- 


sary to tighten and loosen the screw i as 
the work is ground or turned smaller. 

I ground a lot of pieces, as shown, in this 
way. One end of the piece had extra stock 
for gripping, to be broken off later, and 
the other was half round, with no center 


It was ground the full length 


A DEPTH GAGI 
Fig. 5 illustrates a toolmaker’s depth 
gage that I saw recently. The special 
feature of the instrument is this: When 
the screw 7, which screws into the sleeve 
}, 


’, 1S tightened on 7 the depth rod, then k 
When they 


} is midway up 


ind / are as one piece are 
pushed up until the screw 
the the top of 


the tight bush 2 are 


and 
They are held 
against k 
and / set by scale or 


slot mi, the sleeve k 
flush 
in this position by the screw o 
until 7 is loosened 
tightened and 
faced off 


Then 7 is 
Now, as 


roughly and the 


otherwise. 
released. avork 1s 
gage is applied, being 
the the 
tops of k and n coming together will show 
\s the tops of 
flush when 7 is in the 
rod 1 is set, 
about 1-16 


locked while held on work by oa, 
the progress of the work. 
n and k are 
of the slot 

a movement of 


center 
this gives 


inch each 


m and 


way for k above and below n and allows 
for removing the surface of work or deep- 
ening holes. 
Fig. 6 is a handy right-and-left ratchet 
screwdriver, requiring no explanation. 
JIG ATTACHMENT 


FOR VISE. 


Fig. 7 gives an idea of a kind of uni- 
versal jig attachment to a small Vander- 
that I 


have since 


beek vise 
use I 
vertised in the 
[ find it 


one sample of the work done with it 


concocted for my own 


seen a similar tool ad- 
AMERICAN MACHINIST, and 
introduced 
The 
one of which is shown, had 
head at p. I 


set one right and then located my jig by 


‘Ss 


very useful. I have 


binding rings, 
is WY a : 
een milled for the screw 


this. Then I located the work by the jig 
top drill and 
slipped the work back and drilled the tap- 
ize hole to depth. Different 


bushing the 


q made for 


ping size length 
‘ollars under the jig easily cover adjust 


ments for hight. This tool is handy for ob 


que holes on round work, and a centering 
ing 
pin with point or half round can be used 
+] ] | ° ’ 
n the bushing for locating the work 


000 
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inch diameter equally distant from each 


other and o.o10 inch from the center 
the the end of a 


I turned piece r on 


brass rod, say 34 inch outside, concentric 
with the hole in center to receive the piece 
in which the small holes were to be made 
Then with a center punch in the lathe 
tool post I marked, by using the 
the 


soldered r 


lathe in 


dex, three points for large holes s 


in the piece. I then onto a 
brass plate, swung up on the small face 
plate and bored out each hole. 

I clamped a brass plate t onto the face 
plate, turned a recess u, .020 inch larger 
than r, then took the face plate off with- 
out and with r crowded to one 


side 


the holes s to u. 


removing f, 
in the chamber wu, transferred one of 
Then pinning and clamp- 


ing r as shown at v, and using the three 
] got the three small 


They were made in a steel 


holes successively, I 
holes required 
piece held in r and were about 1-16 inch 
deep 

: spotted with a very fine 
drill, 


piece of 


Che holes were 
which 


drill 


pointed graver, and the was 


made on the end of a rod, 


was held in my fingers 


STRAIGHTENING DELICATE WORK. 


WI! ile | 


describe 


am on the bench-lathe subject 
work I 


drill rod 


Fig. 9. They 


I will another line of 


had 


worked up 


two hundred pieces of 


similar to a, 
were about 4 inches long, 0.030-inch diam- 
eter, finished, with o.o10 inch left to grind 


inch; and the holes 
when done 


after turning off 0.020 


at opposite ends were to aline 


perfectly. After turning off 0.020 inch the 


milling cut, as shown, was made, and this 


of course distorted the work lhe pieces 


were straightened with the aid of collars 
h and a brass rod fitted to the work, as 
shown in Fig. 10, and struck with a 


hammer 

I wrung the piece to be straightened 
onto a perfectly true plug « Then ro 
tating them by hand and using a Starrett 
find the defects, 


nearest c and took out 


I commenced 
the 


time. Ih 


indicator to 
at the end 


kinks, moving about inch at a 


W ithin one or 


| he 


lh 


this way I brought them all 


two thousandths at the worst places 


two collars b> were laid ona gray-iron bene 


block. rod struck b 


and the 


some requiring several 
1 
approximately 


cut at the 


them Having got them 


straight again, I got my surface 


end d for steady resting to b re out 
as follows: Another arbor or plug f was 
provided with a nice-fitting sleeve g, and 
between the sleeve and the shell at d 
quit space was left Holding an ale 
hol lamp under this the pace 1 filled 
with elted shellac, shown in black at 
\ tle manipulating ion tells how to 
fix a in the a ind when tl hellac 
i can be turned tr vith ] Ors 
1f we ( I 1 drawn to 
a oo A i ees 
‘ ) N i} = 

Fig. 11 shows fe way to coun 

terbore to a positive distance from th 
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inner face of the work, the stop being 
used in this case in the tailstock collet ot 
a bench lathe 
Fig. 12 is a different for f stop for 
the same purpose 
SLIDE REST STOPS 
\ double stop or gage for a slide rest 
is shown in Fig. 13 Che screw 1 is lo 
cated and locked with a binding screw, 
and the screw 7, Ww th a shoulder at &, 1s 


brought up to the latter in use and then 
run back out of the 


Fig. 14 1s 


way 


another slide has 


stop that 


been found indispensable. I have used it 
on a Rivett bench-lathe milling attach 


ment; on a slide with short movement, 


and with no index on the screw Having 


the milling machine cutter set with the 
face against the work or in any other 
way, I bring the stop screw 7 against 
the gage block screw m and lock it with 
n. Then I run the milling machine slid 
back, and set the screw m with the m 
crometer in or out as required, put it 
back and bring the stop screw 7 up 
against it 
SAFE” CUTTERS FOR M ) 

Figs. 15 and 16 show a pair of cutter 
for safe milling For example, in Fig. 15 
the sleeve 0 was to be cut open to match 
part way the slot p n the piece it had 


been shrunk onto. While the cutter might 


re SK very < \ t varied but a ti 
or ran out slightly, it would u re lot f 
The smooth end q fitting the lot pre 
vented this Phe me idea irried out 
with nother « er, Fig. 16, which 
guided by surfa 


The Liege Exposition. 
. McNall 


imes (4 | nited State Con 


bition to be held n that city the present 
year It is to be a “World’s Fair.” Great 
improvements throughout the entire city 


have been made in preparation for it, an 
irge and handsome buildings are neat 
completed The exhibition will be held 


n September 


[he following are mong the ibject 
and industries embraced in the scope ot 
the coming exhibitior \rt; imstrument 
and general process ised in edueati 
mechanical plant 1 proce eng 
neermeg nie I 1 yortat 1 ivt 

Iture horticulture nd rboricultut 
rorestry { re 1K t ( ert 
If I gather ne | { 1 nit 1 
metallurgy; decorat 1 f in f 
public | | pr 

irns, textile tab hing: « 
ri n 1 1 
¢ non ) I et 

' nnect sasition ther 
. : ; f =e 

: pone re a 
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Programs and other information may be 
obtained the Bureau of Statistics, 
Department of Commerce 
Washington, D. C. 


from 


and Labor, 





New Pattern Milwaukee Milling 
Machine. 


The accompanying illustrations show 
the most recent product of Kearney & 
Trecker, of Milwaukee, which has been 


designed with special reference to the re- 
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which are not useful for large ones, while 
with 


the feed independent of the spin- 
dle speed such extensions of the feed 
range are unnecessary. The speeds and 


feeds being independent of one another, 


and the latter having a small increment, 
adjustment of the two to one another is 
very readily made. If the work under 


a given combination is not smooth enough, 
increased with- 


the 


the cutter speed may be 


out affecting the feed reduction in 

















FIG. I. FRONT 


THE 


VIEW. 
NEW 


quirements of high-speed milling cutters 
as regards spindle speeds, feeds and gen 
eral stiffness. Apart from these features, 
however, it has many points of interest 

It will be apparent from the illustrations 
the constant-speed single-pulley sys 


tem of driving, toward which there is 


such an obvious tendency in machine-tool 


designs, has been adopted. The aim of 
the designer in adopting this system has 
been to secure the delivery of a con 
stant horse-power to the cutter, regard 


less of its speed, to secure a feed arrange 
ment giving the feed in inches per minute 
and to facilitate the application of motor 


driving, when required, by requiring the 
use of a simple constant-speed motor only. 
Of the first 


In the nature of the 


these, is perhaps the chief 
system, the gear ratio 


increases as the cutter speed reduces ot 


as the diameter of the cutter increases, a 
fact which gives a constant pulling ca 
pacity at the perifery of the cutter regard 


ess of its diameter 
The 


i { 


to reduce the range of feeds which must 


effect of the feed per inch Ssvstem 


be provided, and thus, with a given num- 
ber of fe smaller interval 


When the 


the spindle speed, it 


eds, to give a 


between successive feeds rate 
of feed depends o1 
1S necessary to provide fast feeds for large 
cutters, which not for 


feeds small 


are useful small 


ones, and slow for cutters, 


MILW AU KEE 


FIG, 2 REAR VIEW. 
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except when special reasons interfere. As 
it is thus not often used, the starting box 
is placed within the cabinet of the ma 
chine, altho a knife switch for 
the motor is arranged externally 


stopping 
Whether 
driven by line shaft or motor the machine 
is started and stopped by the handle a 
Fig. 1, which operates a positive clutcl 


which, revolving at only 100 revoiutions 


per minute, does not lead to objectionable 


shock. Handles b and ¢ are for changing 
the speed Handle b has six positions 
corresponding to the six steps of a con 
of gears keyed fast to the shaft. Hand 


c has three positions, its function being t 


engage single, double and triple back gear: 


giving eighteen speeds in all. These rang: 


from 15 to 354 revolutions per minut 
with increments of 20 per cent. Handle 
throws the gear which is controlled by 
handle b. The acting gears only are et 
gaged at any one time 

Twelve rates of feed are provided rang 
ing from to 16 inches per minute. The 
changes are made by handles on the feed 


box shown in Fig. 2, which also shows 
the method of attaching the motor whet 
motor driving is called for. The motor 


is standard for attachment t 


its 


the machine which is made to 


except 
interchange 
and thus 


with the bracket 


the 


pulley permit 


ready conversion of machines whicl 


were originally installed with belt driving 
We 


a right 


should say also that for belt driving 


-angle connection is provided fot 


use when needed to place the spindle ot 


the machine at a right angle with the 


shaft. 








FIG. 3 


VERTICAL 


the 
for the tendency of the increased speed 
to heat the cutter 


size of the chip largely compensating 


4 


When belt driven the machine is intend 
ed to be belted direct the 
the 


from line shaft 


location is such as to 


When 


intended to 


except when 


require a jackshaft motor driven 


the motor is run constantly 





SPINDLE 











ATTACH MENT. 


The entire internal mechanism of. the 
machine is subjected to flooded lubrica 
tion obtained from an oil tank and geared 


] ? 
applying 


pump in the base, this lubrication 


] 


to the mechanism of the feed box and to 
the gear teeth as well as the shaft bear 
ings. Oil cups are used for the hand 


movements only 
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rhere is also a complete circulating sys 


tem for the use of oil or cutting compound 


on the milling cutters similat » that 
which has long been standard on screw 
machines. The makers believe they have 


overcome the difficulties of applying this 
to the chine \ 


large oil channel conducts the oil to pock 


system knee type of m: 


ets at the ends of the table, from which it 
finds its way thru wire netting to the cente1 
of the table and to the saddle, from whicl 
a telescopic tube carries it to a resery 
in the base. This reservoir is provided 
with a partition in the manner now ¢ 
mon on other machines fitted f us 
il or cutting compounds. Flexible tub 
ire provided to deliver the oil] to the 

ers The notched hand-w \ 
der the spindle in Fig. 2 is f 
spindle by hand wh nec 

lig. 3 shows the vi 

ert and w exp \ { 
Tac dovet s 1 i ( | 
drive of this attacl 
gear screwed to the end of the man 1 
dle which meshes with a gear on thi 

ntal shaft of the vertical head Alt] 
not shown, draw-in bars for the bors 
re provided with both horizontal and 


vertical spindles 

The machine is made in three sizes, 
1, 2 and 3, the illustrations sh 
No. 1. Nos. 1 
without automatic vertical and cross-feeds 
No 3 


and 3 


and 2 are made 


while has these feed 
Nos. 2 be 


a rotary table having power feeds. When 


can also supplied with 


supplied with the table feed only the ma 


chines are designated as manufacturing 
machines, machines with all automatic 
feeds being called plain, to distinguish 


them from the universal pattern 
A London Motor Fire Engine. 


argest 


London now claims to have the 


motor fire engine yet built It is of 50 
horse-power and capable of throwing 500 
gallons of water a minute to a hight of 
150 feet. It is propelled by a steam water 
tube boiler situated between the rear 
vheels It is heated by a -petroleum 
burner of new design, in which the fuel 
sprayed into the furnace This gives 
very hot fire, which can be regulated 
vith nicety. In front of the boiler is the 
ngine, with a pair of inverted cylinders 
ng two direct- and double-acting 
uumps. The pumps can be disconnected 
from the engines in a few seconds, and 


wing into gear a pinion wheel 


motor drives a countershaft, from which 


the power is transmitted by chains to the 
heels Thus the same motor takes the 
hicle to the fire and on arrival pumps 
the water The engine carries enough 
petroleum for a 40-mile journey, and as 
fresh supply of fuel can always be ob- 
ined at the s e of a fire the machine 
n keep going for a week if necessary 


by handwheel 


1 


1 1 . 
solid rubber 


the risk of a side slip 
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the roads of the metropolis must be taken 
account A of this 
motor fire-engine’s capability was made 
First of all, it 
Hill 


foot in O or 


into demonstration 


a few days ago as run 


up Blackheath This has a gradient 


of 1 10 at the steepest part, 


and horsed fire engines go up at a walk, 


with the men on foot. The motor engine 


} 


hai lened Si 
little tools in 
an oO bath, t 
Straw th 

nd a thoroug 














went up with a full load of eight men, work to be don 
hose and appliances at the rate of 15 miles face of the p 
an hour under a full head of steam, and hole work th 
was gathering speed on the stiffest part ground so 
of the climb Its suction and throwing t] ‘ 
powers were also s vn to be exce ent ent ) } t € 
nae pial N1¢ ] v 
Sheet-Metal Perforating. ware 
ceciianien 
BY EDWARD F. CHANDLER ducing 
Py il th most Nl ) T int) t1 l nt 
PI 
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pres serves as a backing to which the some 1 f ! f the wi 
unch plate or holder is fastened by ne or 1 1S¢ state 
( : it is also a stop for the punches. other die mak neverth irden tl 
The punch holder, also of machinery steel die These ¢ ré Y 1 by grit 
ed to receive the punches, and upon g the face oth die rl 
the t the pune 1 hole ire counters t he yr may ] ¢ t] 
receive he heads Phe puncl s being face of the d t} p , { 
plac 1 nm these recep les, the plate as show I d highe © « 
stated ove, secure fastened to the top ho t ( pract ge W 
Ister Then we have the punch membe 1 Ivise t 
complete The punches, projecting as ¢ l ( t t flat d M 
| seen from the d ving, are placed in a the sto 
ripper, which is drilled to match the he d vh t kan 
punch plate. This stripper plate is to be 2 \ et fl e gray-iro 
fastened rigidly, by whatever means the _ bolster ( p vs set 
press builder has provided, so as to stand 1-11 It { pra 
rtain distance bove the die, leaving t y I tl rews ar 
sufficient space for the stock to be part ( t differer 
pe rforated re ¢ are var 1 ry 1 ce! 
Phe ttle punche e cut to length next secure ( t of tl 
ba rods of to , the heads being pr } nt P te To 
pset in a split block or heading tool, this e dt cast thr 
eration being perf l either in a press: it 1 | f 
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In drilling for this work, the stripper is 
drilled first and a rig like Fig. 3 is often 
used. The two holes in the sliding gage 
are spaced equal to the desired pitch, and 
when one hole has been drilled in the 
stripper the plug is dropped into it, which 
gages the The 


stripper when drilled serves as a gage for 


next hole, and so on. 
spotting the die and also the punch holder. 

The dies are sometimes laid out with a 
single row and often with a double row of 


hi les. 


gle row of holes and with a feed equal to 


In the “regular” layout, with a sin- 


the pitch, a rectangular pattern is produced 
Fig. 4. When the stag- 
the die as in with 
the feed shown, the stagger effect is pro- 
With the 
same staggered die but with half the feed 


as in holes are 


gered in and 


Fig. 5, 
duced in the perforated sheet. 


the holes are in regular lines and closer 
together, as in Fig. 6. With a single row 
of holes in the die the stagger effect is 
produced in the sheet, as in Fig. 7, by 
alternate lateral shifting of the sheet in 
feed. Some 
provided with both of these 


connection with the forward 
presses are 
movements. 


Foreign Markets for American Ma- 
chinery. 

One of the leading expositions of farm 
machinery in Cape Town has just been 
held. It was called the “Rose Bank Agri 
cultural Show,” and contained a first-class 
display of American machinery. This in 
cluded a sample of the Mogul windmill, 
shown in working order. It is of Amer 
ican origin and for price and utility sur 
passes the ordinary British makes. One 
United States agricultural 
implements take the South African mar 
that the the 
prices, too, being reasonable, owing possi 


reason why 


ket is they suit country, 
bly to the fact that the American machines 
sold in South Africa the 


used In \merica, whereas 


are Same as 


those English 
South Af 


are not so highly finished 


firms must make specially for 


rica Cho they 


as British makes, they sufficiently 


British firms do not study local 


are 
durable 
wants sufficiently and should have a wider 
range in their machines 

Our 


English houses 


machinery are 
rather losing touch with the Chinese 
trade. The Germans, and to a lesser de 


gree the Belgians, have secured for them- 
the 
tracts for machinery of every description, 
the Hankow, the 
and mint being fitted out with their man 
ufactures 


selves all Chinese Government con- 


arsenal at iron works 
British firms apparently make 
no serious effort to push their goods in 
opposition to those of other countries. All 
they do in many instances is to send a 
price list to the local consular representa- 
tive with a request that he will hand it on 
to some local agent, quite overlooking 
the fact that the Chinese Government pre 
fers to deal directly with the manufactu 
rers. Really the only effectual way to se 
cure this class of business is to send fully 


accredited agents with ample particulars 
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to the officials in charge of factories, in 
order to the 
their machinery, to point out the superior- 


demonstrate advantages of 
ity of the article which they are trying to 
sell, and to secure orders therefor. 
Makers of locomotives and general rail- 
road plant will find a market in Bulgaria 
The Bulgarian Minister of Public Works 
obtained authority to expend 


has just 


£586,000 ($2,930,000) on locomotives and 
plant for Bourgas and Varna. 

At Rio de Janeiro there is a large de- 
mand for iron and steel girders, especially 
for building purposes. Makers of forage 
compressors should note that the Turkish 
agriculturists are much more susceptible 
to modern than 
Many of those in the districts around 


Constantinople would be willing to pur- 


machinery heretofore. 


chase such compressors, as their adoption 
would greatly benefit Turkey, a country 
where fodder, straw, clover, and lucerne 
of good quality exist in great abundance 

The 


plating the extension of several light rail 


Servian Government is contem 


4. 
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course the Russian market is just now 

under a cloud, but practical people know 

that that the Man 

churia, offers a splendid chance for the 

future. Pt & 
London. 


part of world, also 





Double-Table Horizontal-Spindle Bor- 
ing, Drilling and Milling Machine. 


The accompanying illustration shows a 
machine designed for railroad work, espe- 


cially the boring of locomotive driving 
boxes of which the cut extends thru part 
of a circle only and the method of driving 
is well adapted to such work. This meth- 
od is by the use of a steep lead worm gear 


The 


gear is of phosphor bronze and the worm 


having a ratio of II to I. worm 
of hardened steel running in an oil bath 
The speed range is obtained by back gear 
ing 
horse-power. 

The fitted 
head yokes to both of which the elevating 


and a variable speed motor of I0 


machine is with two over 


knee is fitted, and the knee has two work 











—. ae 
ny Ae, 








DOUBLE-TABLE HORIZONTAL-SPINDLE 


roads 
to makers of 


The opening will particularly apply 
stock 
The specifications and all 


rolling and metallic 
bridgework. 
particulars should be obtainable from the 
principal merchants and importers in Bel- 
grade, or from the United States Consul 
in that city. 

machinery firms are 


American farm 


working the Russian markets in a very 


systematic manner. For several years in 
succession one of the combines sent their 
representative to Russia at harvest time, 
and the latter worked various machines in 
heavy, light, wet, tangled grain, etc., and 
noted the manner in which the machines 


At the 


machines 


behaved in each case end of each 


harvest several were sent back 


to the United States with rough, 


New 


improvements 


locally 


made alterations models with the 


latest 


the American 


were then made in 


factory, and these were 
sent to Russia for further experimental 
work as in the case of their predecessors, 
returning in due course with further sug- 


gested alterations and improvements. Of 


BORING, 


DRILLING AND MILLING MACHINE, 


tables. The plan of operation is to chuck 
a piece of work on one end of each table 
and then, while these are being bored, to 
chuck two more on the opposite ends and 
after the boring of the first set to traverse 
the tables to bring the second pair in line 
with the spindle and proceed with boring 
them, thus keeping the spindle constantly 
at work. 

[he spindle is of 5 inches diameter and 
has an automatic geared feed of 42 inches 


in six changes which are in geometrical 


progression and range from .0072 to .2646 
inch per revolution. The table is 9 feet 
long and has power-driven elevating 
screws and hand adjustment. The work 
tables are 36 by 60 inches in size and 
have cross adjustment of 36 inches. The 


maximum distance from the center of the 


spindle to the work tables is 26 inches, 


and to the knee 32 inches Che tables 
ire fitted with automatic feed and stop 
for milling when desired Phe machin 
is built by the Newton Machine Tool 


Works. of Philadelphia 
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i bushing There were fifteen bushings I : { while 

Letters to the Editor. mang. 3m cei a, g 3 7 : 
made to get what wanted n testing grinding b, rf g ground par- 

ghly, it used the u dicator test spoken lel witl bv 1 ting ( chuck. 


Making ° Templet. of at page 87, and threw three of them About 0.002 ft f h and correct 


iece “ig s a templet that was coh a ; 
ree a Pee Ss eines ageatee away right off; and with the flat surface erro! \ t laring-up 
used on a certain operation in experiment- : 


] NISii¢ ric oe It ou 


ng to locate n parts ac rately trom ss 
She 7 ; : more, which left me one ext one This v t i lathe 
uushed .ogo hole in wing a to a .1875 ee _ + f 
; . , sounds extravagant I dor 
hole at right angles to it. The four holes ees , » tates 
| bod nd Was so, cons dering what would have hap- lace-p a false 
1 T ody S ¢ oO! O- 22 Ws l ‘ : $ ' . 
cePergen | 1 if I had not detected the poor ones Plate att ed wit t rap Che 
need not be very « Sé the piece that goes : Po areas eee . . . Pe ' 
on is located by 875 hot Wing a Siti ee aes “a” ee a oe n held i 
\ hardened uy far uld witl lapped, then rough ground on the outside nen dissed pin New 68 
was irdene¢ pas a is we CO ( Will I ’ . ‘ , . —_ r 
; | 1d ee +] ind the chuck tut 1 down to .1875-inch 
hardening the thin part. There were so they would fit a holder with a roun Psgass ae 
: “ stick rs i ' C ? t TvI¢ TO - 
ne of these pieces wanted. There was hole to clamp them while Was lapping é : ‘ : 
t nit er) t y ita ned 
1 between tl ogo plug pl liu ) and the 


090 (CC ] .375 TA i aap 
—t» t thick to g ¥ t he wing 


aietaesaniaal | 

1 A i J | s @ (Pw. 1 va t ay <1 y central 
a é C eC 

, 1 eee with ti ee 1 n adjusting 


-% 125 ( W l ( rh. I 
Lsi - ree ; 
ah > } B .090 Plug screw, tapped thru : of piece ] ). 





meee ar ; is in Fig. 4 1 tting wing a I used 
5, m ? aj FIG, 2 
5} 7 ‘ne d e ( Fig. 2) 
central with the wing; then with a fine 
point set central, and tur ¢ the spindle 
L half way around, I tested the setting. 
if Pie once set w not disturbed I 
had to mov the lhu ng rew to keep 
| within mv surpl Using a light 
stran to hold if up against the ad- 
usting screw point, with the .o90 plug in 
! and ) lrilled nd bored the holes to 
” 
Piec WW finished the right distance 
used 1 gage to test .4 when grinding 
. surf Fie le of gray 
ee 1 the .o90 ve bushed 





FIG. 3 
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and c, Fig, 2, between two 

allels when grinding wing a. 
The work was tested at every stage in 

making these templets in this way. 


Scotty. 


square par- 





Inserted Points. 

Finding it impossible, when I first start- 
ed to make dies, to buy a pair of dividers 
with tool-steel legs, I resorted to the ex- 
pedient of cutting off the points of a pair 
of wing dividers and drilling the legs 
and inserting substantial points, which I 
then hardened and tempered, thus making 
a tool which was stiff and reliable, and if 


for any reason the die had to go into the 





(\ 
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INSERTED POINTS. 


fire before being finished the lines could 
still be found as they Were cut below the 
surface. 

In the accompanying sketch I wish to 
show a tool which covers all the above 
points, and some others, in a more me- 
chanical way. The legs are made from 
square tool the lower 
turned and holes are drilled up thru them 
about as deep and large as possible, leav- 
the shell 
formed to make a stiff spring, as shown 
at M. This tongue or spring is formed 
by cutting thru the hollow shell of the 
divider leg, lengthwise and a quarter way 
around at both ends, and should be given 
a slight 


steel; ends are 


ing just enough thickness in 


“set” inward before hardening in 
order to hold the inserted points securely 
The of the 
tool is similar to that in common use and 


in any position. upper part 
need not be described 

I have shown the ball point, one variety 
of point which can be used when it is 
desired to lay out work where the holes 
are already drilled, the socket allowing 


AMERICAN MACHINIST 
one leg or the other to be lengthened to 
suit an uneven surface. Other forms of 
points will suggest themselves as the need 
arises. BuRNBRAE. 





A Pair of Combination Tools. 
At page 87 was illustrated and described 
a V-block, and at page 159 a novel surface 
gage combined with an angle square. Both 


\ 





CT TILEY 


DRILLING BLOCK AND ANGLE PLATE. 





r nM 


PIG. 5. 


the V-block 


good, but, as one 


and the square shown are 
good turn deserves an 
to “butt in” with my 
Fig. 1 is a V-block 


of novel construction. It 


other, I would like 
pair of combinations. 
and angle plate 
is made of cold-rolled steel 2 inches square 
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FIG. 2. COMBINATION SQUARE SURFACE GAGE 
BEVEL, ETC. 

by '4 inch thick, pressed on the cross-bars 

which are 3g inch square, cold rolled, 


turned on the ends to a shoulder and riv- 
flush—the 
on the outside. 


eted holes being countersunk 


Two V’s are cut, one for 


large and one for small work. The space 

















FIG. 3. THE PAIR OF COMBINATION TOOLS. 


between the sides is 34 inch. It is made 
square on all sides, so that when turned 
or rolled over, lines drawn or holes drilled 
will be at right angles to each other, an 
work 


important feature in experimental 


and small jig making. 
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The square shown at Fig. 2 can be used 
the same as any square with a solid stock, 
for trying or laying out work. It can be 
used as an angle square for marking key- 
ways on shafts. The slot in the upright 
blade enables us to use it as a surface 
gage; it can be used for a marking gage, 
a depth gage and, by the addition of a 
slotted blade, as an adjustable bevel gage 

Fig. 3 shows the pair adjusted for an 
The center line can be scribed 
By turning the 


operation. 
on both sides of the work. 


block over to the left, the cross line 
right angles can be marked on both sides 
Im JAy Kay 


A Diemaker’s Clamp. 
I send a sketch of a clamp very handy) 
has proved 
It con 
sists of a beam 4 drilled and slotted 


take the two clamp legs C, wit 


for diemakers and others; it 
useful to me on many occasions, 
h two lo 
cating pins D. As will be seen, it has 

wide range of adjustment for both length 
and width. The binding or 


| 


| 
+ 





nae <F A 
6 PD DD DII OEE 
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A DIEMAKER'S CLAMP. 


screw B passing thru the center may seem 
unnecessarily long, but as the work of this 
clamp is not heavy it is handy to leave 
so. The tension of the wire spring E 
serves to keep the pins D from dropping 
out when the clamp is being handled. 


NOMAD. 





Doing Worthless Work to Order. 

I have sometimes wondered whether a 
man who is taking work to do for othe 
people is justified in taking a job whet 
he is sure that it will be a dead loss to the 
party ordering it. 

For example, I am asked to make draw 
but a short 


ings for a new motor, very 


nvinces me that the whole 
faulty 


standpoint that it is utterly impossible t 


examination ¢ 


design is so from a mechanical 


make a durable machine, and, considered 
as a gas engine, it violates every principle 
of good practise. 

What is the right thing to do? I am 
not asked to give my opinion but to d 
If I do the work it is 


of money to the party ordering it; if | 


the work a wast 


give my candid opinion regarding it, I 
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probably make an enemy and the inventor 
goes elsewhere and gets it done anyway. 
Of course it the province of 
the man desiring to have work done to 
shoulder all responsibility, but, after all, 
ought a man to do work that he would 
be ashamed to have anyone know that he 
had aided to the extent of putting it down 


on paper? W. ALTON. 


is usually 





Cutting a Large Gear and Pinion 
Under Difficulties. 


A short time ago we received an order 
for a hoist that required a gear and pin- 
ion larger than we had tools to handle, so 

had to 
‘ob 

The gear 

diameter, 12 


devise some way of doing the 


was of hes 
inches face and 3.1416 
The pinion was made of 


The 


cast in both and enough stock 


gray iron 95 inc 
pitch 
diametral pitch. 
‘ast steel 12 inches pitch diameter. 
aan 
left for finishing. 
The pinion 
We 
from the milling m: 
\fter setting it for 
icks under the teeth on 


were 


the boring mill 


and tail 


was cut on 
us ie the dividing head center 
ichine for spacing it 
each cut, we placed 


each side and 


clamps above so as to take the strain off 
the center The cutter was put on the 
boring bar and the slide was clamped so 


shift. The machin 
ed of feed n 


simple power 


that the bar could not 
} 


ist put on the job got tir g it by 
hand and arranged the feed 
shown in Fig. 1 


] ~] 
1dstock 


attached the 


gear we raised the he 


of the lathe—see Fig. 2 gear 
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the carriage. Had a plate cast, one end of 
which was attached to the table; the other 
end was carried on rollers and held the 
headstock lathe. We put a flange 
coupling on the end of the cutter bar and 
bolted it to the face-plate. 
babbitted bearings. 


of a 


The arbor was 
The 
cutter was fed under the gear by hand and 
but the belt 


supported by three 


carried the headstock with it, 
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We bori ng mi ll for 
milling pieces that were too large for our 
milling machine, It does a good job and 
does it quickly. Cartos E. Ho.tey. 


have since used the 


Trying to Increase the Steam Pres- 
sure With Compressed Air. 


The molding and foundry departments 
were on the first floor and the pattern 





SHOWING 











FIG. I. SHOWING 


to the face-plate, and after turning, boring 


and facing it we marked off the pitch circle 


and with a pair of dividers laid out the 
centers of the teeth. We then took the 

from the boring mill and attached it 
to the carriage of the lathe, and clamped 





ind one 


fer ca 


9 TP ee —- mat Hes 











SIMPLE POWER FEED 
was long enough so that it did not cause 
us any trouble \t first we d 
bracing the gear, but fi got solid 
enough by putting two braces back of it 


from the tailstock to the front 
yf it 


HOW 


THE JOB WAS DONE. 

p, ma ne shop a ( gt 1 
were on the second Now, in order t 
get the castings from the foundry t 
the machine shop a hvdt 1 eley 


had been installed It w one otf thos¢ 
where the hydraulic pressure is obtained 
by means Of steam pressure acting upon 
the water in a tank, thus forcing the wate 
to the cylinder and so lifting the ram 
It had never given any t ible 
One day an order « e in tor an ex 
ceptionally large casting \fter much 
trouble and many difficulties it was suc 
cessfully cast and cleaned, and got upon 
the elevator to be taken up to the machine 
shop he elevati tarted off in_ fine 
stvle, but it went slower and slower unti 
t last it stoy 1 about half way up. The 
boys said a few thing bout elevators and 
istil id « pel 1 tl ¢ valy t it 
illest extent, but st the elevator re 
sed to move It w t down and the 
im and sides we oiled 1 given at 
other trial, but 1 id 1 gy a coup 
of inches higher it wa ( Ernest 
who had taken corresp ence courst 
ntee! 1 1 exp il The ght 
f the casting almost balan 1 the upw: ird 
press r ot the eievatl l the el 
I t Dp f tl water 
n p t V ¢ ;: oe Ff castin 
eventually balances tl pward pre ré 
t the wate t itor T 
t | ed a 
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other six or seven pounds it would prob- 
But that 
the question, because the boss would not 


ably be all right.” was out of 


allow anyone to weight the safety valve 
down, so the boys suggested rigging up a 
block tackle the elevator and 
giving it some “help.” At this 
Ernest was struck with an idea, and after 


and over 


moment 


giving the boys plenty of talk on using 


their brains more and their hands less, 


he sent Tommy for the portable sand blast 
air tank and told him to pump up a pres- 
sure of about 75 pounds, which would 
be 15 pounds higher than the steam pres- 
Next the 


nected to the valve in the middle of the 


sure hose from it was con- 
team pressure cylinder, and when every- 
thing was ready the steam was suddenly 
shut off, the contained steam keeping up 
60 pounds pressure, and the air valve was 
the 


“increase” 


compressed air to 
the 


ten pounds. 


opened, allowing 
rush in and 


other 


pressure an 


eight or But a most 


extraordinary thing happened: the gage 


instead of showing an increase of pres- 


sure showed a decrease, and the elevator 


descended some distance. 


Ernest was more than astonished. He 
thought a little and then he said that the 
steam valve must leak, because he had 
heard the rush of air into the steam 


tank and so knew that more pressure had 
been added to the steam pressure already 
“must” have 
So 


there, and that it increased 
the total the 
again pumped up the air Ernest cut off 
the that took the 
put ina washer 


pressure. while boys 


steam from line, out 


valve and brand new 
By this time the boys had pumped the air 
pressure to 80 pounds at the risk of ex 
ploding the whole business, and once more 
the experiment was repeated, but the same 
All 
this time and everyone was arguing about 
the 


He quickly got possession of the facts and 


thing happened again were amazed 


it when superintendent came along 


while he directed the boys to fix up the 
block and tackle and “help” the elevator 
he explained to them that it was impossi 
ble to the 
forcing in compressed air, 


increase steam pressure by 


because the 


moment it starts to increase the pressure 


the boiling point is raised and as the steam 


has not a sufficient quantity of heat to 
obtain this extra temperature it imme 
diately commences to condense; this re 
duces the quantity again to where it was 
before, but as the air was cool it also 
absorbed some of the heat from the steam 
ind so the tinal pressure was less than 
before the air was admitted Thus the 
extraordinary occurrence was explained 
nd at the same time the elevator had 
been persuaded by.the aid of the block 
ind tackle to lift its load 
Gro. P. PEARCE 

[The explanation given by the supe 
intendent was probably more elaborate 
than the case called for. If the steam 


could hay 


been compressed it would have 


had the teniperature corresponding to the 


increased pressure The air admitted, 
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coming as it did from a portable tank, 
was altogether inadequate in volume and 
its action upon the steam was simply to 
condense a portion of it without being 
able to commensurately increase the total 
volume in the cylinder, as would have 
been required if the elevator was to rise. 


Ed.] 





An Intermittent Worm. 
The half-tone shows three views of an 
intermittent worm used in a looping ma- 


chine. The pitch is 1-6 inch. The dwell 

















AN INTERMITTENT WORM. 
is two-thirds of a turn, and the advance 


the remaining third. It was cut on an 
ordinary 16 inch lathe, using a mutilated 
change-gear. DIXIE. 


Jig for Holding Pieces of Quasi- 
Triangular Cross-Section in the 
Vise. 

Having, during the past three years, to 
make many thin pieces of quasi-triangular 
devised the holder or jig 
would have thought no 


cross-section, | 


here shown. | 


more about the matter if I had not found, 


Piece wanted 





FIG. 1 














Holder 
Jaw Jaw 
Parallel 
| 
FIG, 2 
a 
| 
FIG. 3 American Machinist 
THE PIECE AND THE JIG 
to my surprise, that no mechanic of my 
acquaintance had ever seen or heard of 


such a scheme 
laborate 


( T ¢ all ess 
due ng s wh pieces 
[t ‘ } +] ] | 
t eems to me that nis simple device 
ist h 1\ een us d he fore by many peo 
P but still it may be useful to some of 
vo readers 
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The piece to be made is something like 
Fig. 1. 


piece of rectangular 


Fig. 2 is the first operation on a 


section which is 
planed or milled to the dotted line. Then 
the work is inverted as in Fig. 3 and fin 
ished. 

With the vise-jaws 
is possible to plane the thin edge down t 


in good condition, it 
less than 1-32 inch if desired. The angles 
are exaggerated to attract the attention. 
F. H. GILe 
Business Potential. 
Osborne's 


Mr 


to thinking 


article at page 


me Suppose a man decides 


to start with $20,090 capital to build corn 


shellers. He probably puts at least $1o, 
000 into machine tools and ordinary small 
tools, and then he starts in not to manu 
facture but to build a few. He finds that 


he 


his work, which he does and uses up most 


to compete with the market must jig 


of his remaining $10,000. Now, when he 
is ready to manufacture he owns property 
which has cost him his $20,000, but which 


Once 18 


n turned over 
a third of that 


as it has bee 


as soon 


not salable for more than 


amount. 


What has become of the other two- 
thirds, and is he justified in assuming 
that he has deliberately thrown it away 
Krom Mr. Osborne’s article we have to 
infer that he must at least represent to 
himself that he is that much poorer than 
he was at the start. With this position 
I can hardly agree. To my mind the posi 


a heavy 


weight to a considerable hight and leaving 


tion is analogous to the lifting of 


it suspended there. It has cost the ex 


penditure of considerable energy to rais« 


looks just as innocent of 


the weight. It 


any capacity to return any energy to us 


in its new position as_ before But we 


know that the weight in descending to it 
position can be made to giv 


and that it can be 


original 


back to us this energy, 


transformed into useful work. So with 
our manufacturer of corn shellers. By 
the expenditure of much cash he has 
placed himself in the position where, | 
pressing the button and seeing that the 
wheels are kept properly oiled, he can 
retrieve his expenses and, if he is built 
on the business plan, add to them 

It seems to me that this man is just 
fied in saying to himself, to the worl 
and to his creditors, that he is worth the 
amount of money that he started out 
with, at least until time | proved his 
business to be a losing one, and this wit 
out even making wal for the cos 
of the books wherein he keeps his a 
counts. They are just as ¢ nt 
business as at other tools and imple 
ments in his shop 1 Dp of th 
potential energy w h he propose ey 
loose to accomplish usef sults 

Of course if | I s his business fool 

hiv, equiv nt to t go tl pe h 
ing his own weight, and lets it run down 
or fall down without giving up every last 
possible ounce f en re t | h n 
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the nor potential energy 


is of any avail, and he suffers a dead loss. 


neither money 


But no man deliberately into busi- 


goes 


ness with the intention of losing every- 
thing, and his neighbors are not really 
justified in assuming that he will do so 


tho if asked to lend money, 
his 
past 


till he does; 


they may discount something fron 


statement of his affairs, in view of 


experiences with new ventures 
ENTROPY 


Standards for Squares and a Lap- 
ping Fixture. 





We will presume you have a fairly ac- 
curate beam square to start with to test 
the gray-iron angle plates A, Fig. 1, in 

A 
— — 
iad ~< ae 
, . 
Surface Plate 


Steel Plugs 
loose fit 


P —— 4 


Stiff Coil Spring 


FIG.3 





Pivot 


STANDARDS FOR SQUARES 


the rough machine work. The chamber 
ing which is only two or three thousandths 
deep is ground below to reduce the surface 
to be lapped in correcting the angle. Grind 
Fig. 1, using the 
Vol. 27, 
and the angle irons you are making in 
Fig. 6, in that article. 


the working surfaces a, 
principle described at page 1335, 
place of parallel A, 
If after testing the planing as 
think improve it in 


shown 1n 


Fig. 2 you you can 


the grinding, do so; but if it is less than 


tissue would correct let it go; you 


paper 


can lap it easily. After you have ground 
the surfaces you are going to use, lap the 
unbroken surface flat. Now we will call 


this surface finished and do the correcting 
on the relieved surface by lapping. | 


both 


? 
ec 

} } 
angies the Same by 


sure to make 


the 


justable to keep up 


square in Fig. 3, which is ad 


using 
the corrections 


Ww ith 


in the angle irons. If you have bet 
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t 
and 


tested 


find it 


yers will answer) with a 


straight-edge as in Fig. 2. | 


practise to clamp them together 


to correct them by lapping; they will test 
up with the straight-edg | right, but 
one might be 89 degrees and the othe 


go1 degrees. If they fit your square they 


will show out about twice the error t 
the square—if there is an error. This way 
of testing and this style of standard I 
You can make the first ones eas nd 
following angle irons need not cl 


bered; it 


in the inside 


makes it bad for testing squat 


idea; the spring is ““Mac’s” addition to 
and 


given sizes for the square, but for testing 








FIG, 2 


) 
arn 





Adjusting Screw 





Hardened Steel Shoes 
FIG. 4 
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AND A LAPPING FIXTURI 


on a surface plate it is the only style to 


prove a square block These standards 


should be kept in pairs so you can test 
them. 
Fig. 4 is a gray-iron lapping fixture with 


hardened steel shoes inserted 1n the bottom 


and held in place with hardened steel 
screws. These pieces must not fit tight 
at the sides Piece a is pivoted on the 


lower screw, which must be a good 
the 


hole and has a_ head 


fit and true; top screw works in an 
elongated 
enough for a good bearing 

Piece b is to be lapped square on the 
and is held in the 
ght 


ends 
by the fingers of the rig 
1; 


} - . a lle, 
ea pressure dqdiagonally 


position shown 
hand, so there 


will toward the 


inside corner; use rubber tips on th 
fingers and they will give you all the grip 
you want for the pressure down on the 
lap. This fixture will do a good job after 
1 little practise with holding the work, 
nd makes a good angle iron for hold- 
ng work to grind the ends square. The 
other side is left plain for thin pieces, 
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which require lapping flat and square on 
the edges 

When laving thin pieces k out for 
plow g I t snows p Vy 1 surface 
v be crowning Lap lengthwise and a 
] e diag \ 9 against 
the fixture with your finger f the work 

very thi d g I strip be- 
tween it and the finger his fixture, if 
rightly mad tt the 
hardened shox ] r ve the sur 
fac ) I¢ v pl ng it on the 
po t« edg 1 lit oO the | es off 
rue when they \ t I s ire 
with the sid by use 

If 1 do ibo he tf the 
4 nder chi t piac ( 1 ) ( on 
the ch Ch ind nm 1 i ( place 
vour finger on them gainst the 
bac rest then orind t r hoc off 
lengthwis« S ry 


A Fixture for Milling Small Square 
Pieces on Centers. 


One day we rece} ed an order fi about 


one hundred pieces of round steel rod 1! 
ches long and % inch diameter 


| he pieces 


were to be centered at both ends and flat 


milled on the sides the full length on cen 
ters. The problem w ww to keep the 
pieces from turning, a dog could not 
be used to hold then ) nstructed the 
fixture shown 


1 


The body of the fixture was 


made of 


machine steel milled to the required di 


mensions, then the long hole for the cen 
ters was drilled and reamed straight thru, 
after which the gap was milled in. The 
centers were then made of tool steel, one 


of them being made with a shoulder to 


other was 
that it 


xed center, while the 
full 


act aS a 


' 
length so 


left straight the 


could slide in the hole and was adjusted 

by means of a small screw tapped in the 
] ° 

hole, as shown; the fixture was then case 


hardened 


Swinging one of the r pieces of 


centers, the whole arrange 


, 
work on the 


ment was placed in the milling machine 

vise and the jaws tightened on the work 

a, the fixture then acting as a parallel strip 
1 i 


{. 
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TURE FOR MILLING SMALI UARE PIECES 


ON CENTERS. 


[hen taking a cut over the work it was 


removed from the vise 


the milled face would come against the 


fixed of tl vise whicl 


jaw would serve 

to index it so that the next cut would 

come square with the previous cut, and so 
on till the piece was finished 

On taking the piece from the vise, but 

leaving it on the center t was calipered 

and found to be .oo2 inch tapering, which 











596 


was corrected by lapping the foot under 
the small end ot the work. 

It is only necessary for me to add that 
the fixture was entirely satisfactory, and 
the job finished in good time 


Arcu. Y. 


Third Year Apprentices and ‘‘Difficult 
Work ’’ —-A Plea for More 


Practical Men. 

During the last few months I have been 
reading. with great interest the majority 
of the articles that have appeared in your 
valuable columns, and especially have I 
found much that has been beneficial to me 
in that section where are printed letters 
written by practical men on good, sound, 
practical subjects. 

At page 299 there appears a well-written 
article on “Technical Education,” by “An 
Instructor,” presumably of one of our en- 
gineering colleges His account of the 
present systems of teaching should be read 
by all who are interested in this subject 
There is, however, one statement to which 
{ wish to call your attention, and that is 
in regard to the class of work given third- 
year apprentices. He says in part: “Your 
ipprentices in three years do not acquire 
sufficient skill so that you dare to put 


While 


this may, in a limited sense, be true, it 


them on work of any difficulty.” 


does not, and cannot apply in all cases. 
In writing the article, our friend per- 
chance had in mind some one of your 
Eastern shops, where it may be possible 
that a boy, while yet in his third year, is 
not given “work of any difficulty’; but 
not so in California, and being employed 
in a California shop, I shall endeavor to 
cite a few instances where his statement is 
not altogether correct. But perhaps “’tis 
the exception that proves the rule.’ 

San Francisco has three or four “rep 
resentative’ shops, equipped with modern 
appliances, and whose class of work varies 
from the 3x5-inch single-cylinder engine to 
the monster engines of the armored cruis- 
ers “California” and ‘South Dakota,” 
which are of 23,000 indic ted horse-power. 
On an average about sixty per cent. of the 
employees in the machine shops are ap- 
prentices, and it is quite natural, then, 
that a good portion of the difficult work 
While I was 
yet in my first year, I had charge of 
a Brown & Sharpe No. 3. universal 


falls upon their shoulders 


grinder, and for three months turned all 
Shortly after this 
I was given small milling-machine work 


the work in this line 


to do, and on one occasion fitted up a 
portable boring bar with cutters, etec., for 
boring out a badly-worn cylinder. But I 
A few 
months ago a vertical blower engine for 


am not speaking of myself alone. 


marine service was fitted and put to- 
gether by an apprentice who was yet in 
his third year. He even had to set the 
valves. I might add that the engine ful- 
filled every requirement when steam was 


applied for the first time. Of course he 


was under the watchful eye of a foreman, 
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but, in any case, is not the work done by 
even a skillful mechanic subject always to 
the supervision of the foreman of his 
department? In another instance a sec- 
ond-year apprentice made a complete and 
satisfactory job of two steam capstans. 
Again, there is a young apprentice at the 
shops who is turning up forged steel 
shafting six and seven inches in diameter 

and the cuts that he is taking many and 
many a machinist whom I know person- 
ally would hardly attempt, for fear of 
breaking the tool. For example, he turned 
down a 4-inch forged steel shaft, the 
roughing cut of which was 3% inch deep, 
feed 1-16, at 45 revolutions per minute, 
or a periferal speed of 47.1 feet per min- 
ute. Assuming a cubic foot of steel to 
weigh 490 pounds, he was removing 6 
pounds of stock each minute! Of course, 
“Novo” tool steel was used. In one of 
these “representative” shops all the small 
pinions and gears up ‘to 10 inches in 
diameter are milled on a machine oper- 
ated by a lad who just the other day re- 
ceived his first raise in pay 

}ut to go beyond the three-year limit, I 
know of one case where an apprentice 
with eight months more to serve, was 
ppointed a “‘straw-boss” over several ma- 
chinists who had been journeymen for 
some time, and the class of work that he 
superintended was.that in which the firm 
prided itself. And so I might go on giv- 
ing other instances, but probably the above 
will suffice. Of course there are many 
ipprentices who would better be at home 
‘pitching hay,’ and these are the ones 
who are discharged immediately upon the 
completion of their terms of service— 
and upon whose dismissal the foremen 
ief, for there will be 





breathes a sigh of r« 
one less drill broken daily and one less 
order made out on the foundry ‘‘to replace 
damaged work.” As a rule, however, the 
fourth year is a bore to the ambitious boy, 
and it is in this vear that the employer 
is able to get the most benefit from him, 
for what is a dollar a day when we con- 
sider that the work turned out is equal 
to that done by a journeyman? I believe 
that one reason for the Western em- 
ployer’s giving difficult work to the ap- 
prentices is because of the fact that he has 
to deal with Eastern competitors, who 
have materials right at their very doors, 
as it were. 

The writer of the article under discus- 
sion “hits the nail on the head” when he 
refers to the fact that a good many pa- 
rents expect far too much of the schools 
to which their boys are sent, “as if,” he 
adds, “these schools could take any kind 
of raw material and turn out a finished 
product.” I know of one instance where 
a young fellow graduated from a prepara- 
tory institution of good standing, entered 
the State University, there to take a course 
in electrical engineering In the three 
vears that I had known him, previous to 
the time that he took up the course, he 
had shown absolutely no mechanical abil- 
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ity. He was an excellent student of math- 
ematics, but this does not count for every- 
thing. I dare say that he will be one of 
those who will receive his diploma, feeling 
fully “competent to hold down a two-or- 
three-thousand dollar job,” to quote again 
from the article. 

At page 300 the writer of the article 
mentions the fact that one of the require- 
ments of a successful engineer is that he 
be able to handle men. Who make our 
best foremen, managers and superintend- 
ents? In answer, I would say, ‘Those 
who have been through the mill.” They 
are the ones who win the respect and co- 
operation of those whom they employ. 

There are too many men in the field to- 
day who have too much theory in com- 
parison to their practical knowledge, and 
then again there are a number, and I be- 
lieve they are in the majority, who have 
too little. What is wanted is a happy 
medium, and the only way to attain this 
end is, in my opinion, and I hope your 
readers will agree with me, to begin at 
the bottom of both branches of the pro- 
fession with a willingness “to get one’s 
hands dirty.” Now and again we hear 
of young fellows who leave our shops 
owing to some fickle objection on the part 
of their friends, but such friends are not 
worth the having. Modern college life is 
filled with too many pleasures—so many, 
in fact, that the average student cannot 
devote the necessary time to his studies, 
and after a young man is graduated and is 
brought in contact with hard work he is 
utteriy lost, and he cannot accustom him- 
self to it in a day. 

Take a young man, place him in a shop 
which is known for its efficient workman- 
ship, let him know but few holidays, and 
only an amount of pleasure and diversion 
wholly within reason (at the same time 
guarding against the mistake of making 
a slave of him), give him plenty of good, 
wholesome reading matter, including one 
or more engineering papers, with which 
to broaden his mind, and last, but by no 
means least, a course in one of our rep- 
resentative schools of correspondence in- 
struction, and it is safe to say that the 
boy will turn out well, a credit to himself 
and to those about him—provided, of 
course, that he is ambitious and willing. 
The theory will come as fast as practise 
and experience will allow, and it will come 
to stay, for back of it will be the record 
of things accomplished, the hours of per- 
sistent toil in spite of difficulties 

He will not be among those who worry 
about their salary—that will come as a 
matter of course, for where is the em 
ployer who is not willing to offer every 
chance, for advancement to such a fellow ? 
If more of our young men discarded the 
white collar and other paraphernalia which 
go to make up the “dude,” and donned 
the cap and jumper, we would not have 
so many fellows looking for a “soft snap.” 

Life is at best a struggle, and it is the 


1 


hand of experience that can best deal with 


the many problems that confront the en- 
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gineer, and that hand alone. This may be 
the age of theory, but we can still quote 
the old but familiar words, ‘“‘Honor to the 
illoused hand”! 

Ropert R. HINp. 
San Francisco, Cal. 


A Table of Punch and Die Allowances 
for Accurate Work. 

to do with the blanking, 

o! 


Chis letter has 


pert and forming flat stock in 


rating 
he power press for parts of adding ma- 
hines, cash registers, typewriters, etc., and 


ts purpose is to call attention to what is 





ot at all new but still to many is not 
Blankinz 
\ 
\ \ 
9953 ] ‘ > | 
a ; Anca 
Punch 
Perforating 
Le { > < .0042 
Punch - 
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SHOWING THE LOCATION OF ALLOWANCE IN 


PLANKING AND IN PERFORATING. 


has 


familiar, and not to knowledge 
been tabulated or put in print. 

In this class of work it is generally de- 
sired to make two different kinds of cuts 
with the the 
ouside of the blank of a semi-smooth fin- 
ish, with sharp corners, free from burrs 
and with the least amount of rounding on 
the cutting Second, to the 


holes and slots that are perforated in the 


my 


dies used. First, to leave 


side. leave 
parts as smooth and straight as possible, 
and true to The table given is the 
result of three years’ experimenting on 


size. 


this class of work, and has stood the test 
of three years of use since it was compiled 
and it has worked out to the entire satis- 
faction of those who have used it. 

The die always governs the size of the 
The punch governs 
In 


work passing thru it. 
the size of the work that it passes thru. 
blanking work the die is made to the size 
of the work wanted and the punch smaller. 
In perforating work the punch is made to 
and the die larger 
between 


wanted 
The 


the die and punch governs the 


of work 


than the punch 


size 
clearance 
results ob- 
tained. It has been the aim in compiling 
the table for this class of work to put it 
in a simple form so that the average me- 
chanic can make a die and be sure of the 
result. 

the application of the 
determining for 
blanking or perforating hard rolled steel 
060 inch thick. 
table for this thickness of metal is .0042, 


"Tl 1 1 = 
The sketch shows 


the clearance 


hl : 
table in 


The clearance given in the 
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sketch shows that for blanking 


inch diameter this 


and the 


to exactly I amount is 


deducted from the diameter of the punch, 
the 


added to the diameter of 


while for perforating same amount 1s 


+ 
} 


the die For a 


make punch and die .00025 to 


sliding fit 
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two years before t \ made. It 
S a fine example i p ‘ work. 
No burr is discernable by the ev it the 
inger nail will t \s a half- 
tone would not rey ex ence of 
the work, it w d ‘ yw it— 


0005 inch larger; and for a driving fit Ed.] 
make punch and die .0005 to .oo15 inch 
ne  — 7. ble £all : ° ine 0s 
maller. The table follows: Adjustable Sizing Block. 
rABLE OF ALLOWANCES FOR PUNCH AND DII Mig. 1 wwe < hich I 
mad for nW<ce an 1] nlaner 1 1 ¢ 
FOR DIFFERENT THICKNESS AND ee ee ee oo | ly of 
MATERIALS, pict i is © ol e st \fter 
- er ae a the slot is cut 4 achine steel 
rhickness * Clearance for Clearance for Clearance for 
of Brass and Medium Hard piece B with the f ca fitted to it a 
of Stock Soft Steel. Rolled Steel. Rolled Steel ' ; , ; : Jehe . 
Inch Inch. Incl Incl nice snug s idit f 1} D is then 
O10 0005 0006 0007 drilled and tapped I wenty threads, 
.020 001 OO12 OO14 nd is so located that only about one- 
030 OOI5 oo1s 0021 fourth the circun feret £ 4] tap cuts 
040 002 0024 0028 into B. B rn inch 
050 0025 003 0035 ce bit is run down vt +] hole in 4 
060 003 0026 0042 cutting the threads away | steel screw 
S . ’ _——— . ’ 
070 .0035 0042 0049 Kio > I I ] diameter twenty threads 
: yr 2 ) diat Wel ireads, 
o8o 004 0048 0050 is then made \t ver end is the 
0900 .0045 0054 .0003 V eroove | inte which the rew FE en- 
100 005 000 007 gages when the tool is assembled A 
110 0055 0000 0077 1! e G is 1 ed in et that 
120 000 0072 ood 4 { screw // } illow 
120 0005 oo78 00g! + ¢ slidk n 1 down { without 
.140 007 ooS4 0095 binding on tl rew, Fig. 2 \n index- 
150 0075 000 O105 ¢ ‘ { tened t +] tan f ! ind 
100 oos 0000 O12 ce ere , > on Bie « 
reach p ti gy. 2. 
- 85 102 oll rhea Nor } My ee i weal 
170 00S: O102 119 his co sd | parts, and 
.180 009 0108 0126 s the screw is twenty threads each divi- 
.190 0005 OIT4 O133 Re 1 equals .oo! The fa J f hodv A is 
0O Io OI2 oO! ’ 1 1 1 . 
2 Ol } craduated t venti nd tenths, which 
St. Louis, Mo EK. DEAN i 
[In connection with this letter our cor- 
respondent has sent us a sample of work. 
It is a piece of flat steel about .o4 inch SEs , 
. , 
ll hd di. y 
“ A 
OY Db 
gn 7 
_ a“ 
G > a | a 
- y 
Di pie \ al 
H se : | “ail 
. Pa 
i sy } 
7 | | | 
] ~~ é | 
A 5 | f 
| | 
N > 2 
B | 
I | — s 
| 
j 
~ J 
Pd | 
A os ° | 
Pe | {merican Machinist } 
a Fa Z L J 
~ © T Pad ™ } 
i. | a n-cil 
: FIG. 1 FIG, 2 
“rv Wach 
US LE SIZING BLOCK 
thick of irregular shape, with a perimeter y ‘ e if left till the last by 
of more than 2 feet and with 43 holes and g the ( f for spacin Che foot 
notches of 12 different shapes and sizes C and the top of th ding block B are 
It is from a die which made 19,000 cuts ised for g Che « ty of the tool 
before it broke, and the sample is just as as shown is from 14 to 3% inches, by 
the die left it. The die had been in use thousandths. E. F. Bow ey. 
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Turning Concave and Convex Rings. 

Having had concave rings to turn in an 
ordinary lathe, I made my tools the length 
of the f the le to be turned, 
with a small center in the back end. This 
I placed against the tail center and thru 


radius ¢ 


cre 





the tool-post, clamped it lightly and fed 
| 
ae 
= 

| American Machinist 
—_ 

TURNING CONCAVE AND CONVEX RINGS. 
it across. In using the hook tool for the 
back side of rings it is clamped to the 
tail center to prevent pulling. A. B. 


Internal Abrasion of a Piston. 
I send you a piece cut from the piston 
of the A. | 


power 


Root Company’s 300 horse- 


engine. We bored out our cylin- 


der and made a new piston and a new 


set of rings and had the engine running 
in Ar style, when, about a month later, 
the engineer heard a peculiar noise in the 


He 


engine and found a hole in the piston and 


cylinder stopped and examined the 
on further examination found a “jack” or 
star, which I send with the section of pis- 
ton. This jack, it seems, got into the cast- 
ing in the foundry and was not noticed 
that is, we 
that 


when we bored and turned it 


heard no rattling and had no idea 

















INTERNAL ABRASION OF A PISTON, 


there was any foreign substance inside. 


But this jack evidently got loose, and the 
the piston kept the jack 
forth 
hole thru the piston and let it and a lot of 
grit We plugged the 


hole, as you see, but the cylinder was so 


action of ing 
bd 


back and until it actually wore a 


into the cylinder 


badly damaged that we again had to bore 
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it and put in a new piston, but this time 
the 
piston with mineral wool. 

F. G. Marsacu, 
Master Mechanic. 


to prevent jack trouble we filled the 


Medina, O. 

A Graphic Job Time-Card—Electric 
Lighting of Workshops. 

Determining the exact cost of a job is 
always a difficulty in running an engineer- 
ing shop, particularly if work of various 
kinds is undertaken by the same man and 
each piece requires only a short period of 
attention. The tendency is, of course, for 
the man, before making a return, to make 
a rough cast, and then adjust the figures 


to the time actually taken, 


according, not 
but to the time which he considers should 
taken. A 
ployed by Joshua Buckton & Co., Leeds, 
the f 


have been job time-card em- 


well-known makers of testing ma- 
Main’s Shop No. 


Naini 


Work to Le Machined 


Instructions or Remarks 


8-0) 9-0 


8-3) 


j0-) 
9-30 B1O30 


G4) 4 
7-0 























Total Hours 





11+) 
11-30 
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till 7.30, he would draw a hor 


zontal line in pencil from the 6 to 7.30 
4 « 
the 


worked 


vertical line, other records of 


Same 


job being similarly made on the sam: 
card, according to the dates on which the 
work was undertaken. A special space is 
left for and a 
total hours taken on the job as graphically 
recorded The back of 
plain, but at the 


gummed, to hold the sketch to which the 


overtime, line marks the 


the time-card is 


quite bottom it is 


machine man is to work. This is supplied 
from the drawing 


the 


as a blue or white print 


office, and it often avoids 


necessity 
for making any statement under the head 
of “Work to be machined” and 
These 


‘Instruc- 


tions or Remarks.” cards are 


placed in an open cupboard bearing suit- 
able shelves, each machine having its own 
space, which is marked. The foreman, 


when he receives a number of job cards, 


JOB TIME CARD, Order No 


Macel ine 


Machine No, 


Work givenoul by 


Examined_by 





12-0 1+) 20 3-0 t-0) 5-0 

12-0] 1-30 | 2-90 | 3.30 Jo J Overtime 
+ | 
EG GEE ROOe G08 Bene Bee z 
IT] ae 

mT 
ltl 
Lh} LI | 
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A GRAPHIC TIME CARD. 


chinery and machine tools generally, is 
here given, and, inasmuch as the record is 
graphic, it may tend to give accurate fig- 
ures within its limits. The card explains 
itself. It gives particulars of the man and 
his machine, for details of 


the job and for any instructions 


with a space 
Below 
this are spaces for the drawing numbers 
and for the names of the officials respon- 
sible for giving out the work and for ex- 
At 


the base is a tabular arrangement, divided 


amining the job when it is completed 


into quarter hours, according to the time 
worked, the thick lines distinguishing the 
hours and also 8.30, one limit of the break- 


fast period. Horizontally the diagram is 


civided according to the date, and in the 


spaces resulting a man makes a _ pencil 


record of the times taken on the particu- 


lar job to which his time-card applies. 


For instance, if, iven morning, he 


the 


ona @g 


commenced job at 6 o'clock and 


sorts them out according to the machines 
suitable and places them in appropriate 


slots at his leisure. Then the workman, if 
for any reason he falls short of a job, can 
find 


already 


go to this cupboard, where he will 


instructions regarding his work 


arranged for him. 

Perhaps, if the shunt is not too rapid, 
some remarks may be made on the light- 
ing of workshops. At the Phoenix Dyna- 
mo Manufacturing Co., Ltd., Thornbury, 
lamps have been in uss 


Brad fe rd, arc 


The shops have been specially equipped 


for their purpose; they are well ventilated 


and are in the daytime lighted by means 


of a glazed roof. Of course inverted are 


lamps could not be used. Instead, ordi 
nary arcs, both open and enclosed, have 
been employed, but have recently given 
way to incandescent lamps. Owing to at- 
mospheric changes, the larger lamps re 


considerable attention, and the 
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enclosed arcs were found particularly mandrel, and Fig. 4 is a cast-steel eccentric It is surprising how quickly you can fins! 


troublesome, owing to the internal globes that gives the mandrel its reciprocating a cutter with this apparatu \ 1 





























breaking. The change has been made at motion. The center is 5¢ inch from the feature of the rig is the quick retur 
the rate of five clusters, each of eight true center. Fig. 5 is a gray-iron upright the mandrel to its starting point, duc 
lamps of 16-candle-power, in place of four whose base is bolted to. the bed of the the eccentric being at it west point whe 
10O-ampere arcs run in series. For the lathe The photograph shows the to ndrel g E. H 
smaller lamps ordinary deck fittings, cost- holder quite clearly, and, as will be seen, Brantford, ( 
ng about 28 shillings, have been em- the tool is pivoted so that it will Iift 
ployed, the wiring and switch for each on the back stroke The gray-iron block A Noon-Hour Shop Yarn. 
luster costing about 7 shillings. For lo- that carries the tool was made for anothe: Phe temperatut t \ bout 15 
ating the lights and for running overtime purpose, but by putting in the studs for the deg It was the 1 l of us 
with any particular machine or set of ma- 
hines, instead of the whole shop, the ad . 5 ele | ) 
vantages are plain. Finally, it is found . | 
hat the lighting is more economical as ré ; -4 | | 
gards enanagen cost, the practise being to — | 
nse chea >> 0 mne sal = 
od — - \ 4 —_ . = yd i . mM si | | INI: qo | | 
igher efficiency in watts per candle- WHT | Wi |] | 
power, are overrun at 230 volts. ‘ \| | || 1} 1 ; Hil rT 
London. I. Witttam CHuss. ; MUU TT “| ( 
— : 1 j 
A Backing-Off Attachment. / 
The photograph, Fig. 1, a back a 
ing-off attaclinent which, ot mak —rI — 
ng cutters exactly correct, will make them 
good enough for general work. It is easily 
made in a few hours, and its cost is very Y a . 
small. It will back off cutters of any ‘ | 
shape and number of teeth without any | | 
gearing whatever. The photograph shows ees ; p 
the attachment fitted to an 18-inch lathe, end ‘ 7” |\ ; 
ie é FIG. 3 FIG. 4 Ne a 
backing off a half-round cutter ™% inch 
wide by 3 inches diameter, having thirteen ay — 
imert ‘ re 
teeth and a 11-inch hole. The mandrel, FIG. 5 
Fig. 2, is of cast steel with the ends hard FIG. 2. DETAILS OF BACKING-OFF A CH MEN 
had eaten our luncl nd we were now 


huddled around the old forge for a skin 
roast and a smoke, and also to listen t 
Bill’s story, for it was his turn to enter 
tain us to-day. Now, Bill was an Irish 
man with a decided brogue, which his 
twenty years in this country had not 
caused him to part with; but for the sak 
of time, I will omit the brogue from the 
following story, telling it otherwise 
near as I can remember the wav Bill told 
it that day 





“You see, it w: this wav.” he begat 
“T had been working in Cleveland, Ohio 
for some time, when things began to get 
dull, so, having a little money, I thought 
I would take a trip to New York, with the 
idea of working there awhile: and suiting 
the action to the thought, I was next day 
en route Well, after reaching New York. 


first thing I did 





that I felt tl “ 1 to be lost 
. . - . . a r . Well | met vit 1) P 7 
FIG. I. BACKING-OFF ATTACHMENT FITTED TO LATHE, 3 

lirst ! t itter vet ] T 1 ked 1 

ened and its centers are 3g inch off the tool it answered for this job very nicely — Iw a, < 

, eg , where 1 S ( ( 
true center. It was necessary to make a When you wish to back off cutters with | , 

cast-steel cap to screw on the threaded this device, you chuck the cast-steel eccen sing , wel 


end, otherwise the center would break out. tric so that its pointed center runs true © ss at i 


The other end being larger in diameter when projecting about 1% inches from the I . . | 
2 is ‘ caspemmiced if wu sian Ene staat : 
did not require a cap. A gray-iron collar chuck. Next put on the gray-iron upright : , " W 
is shrunk on the mandrel to carry the and bolt it firmly to the bed of the lathe, taking t rie W reat y, impr 


pin that drives the cutter. Fig. 3 is the put your mandrel between the centers and _ S!ve-looking 1 w, with a great stock ot 


machine-steel arm that is keyed to the you are ready to proceed with the cutter. trade expré ! While talking to him 
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I sized him up pretty well, and I said to 
traveled all over the 
I've you 


haven't 
nothing, 


myself, ‘I 
for 


country and got 


down tor <% 
“Well, to 


work 


make a short story longer, I 


went to the next day, and very 


much to my surprise I was given the job 
of facing up some nuts on a screw man- 
dre] ‘this makes me feel 


like a boy 


‘Golly,’ says I, 
Well, 


for the next two months required no more 


again.’ the jobs I got 
skill than the first one, and I was beginning 
to despair of ever seeing any of the work 
requiring the services of a first-class me- 
chanic, when one day the boss came rush- 
ing up to me witha ‘Hey, Bill, here’s a job 


in a dickens of a hurry; I want six name 


plates,’ and he gave me a list containing 
the lettering he wanted done on _ the 
plates, and says he, ‘You can use the or- 
dinary three-sixteenths letters we have 


in the tool room.’ Nearly everything they 
had in the tool room had seen better days. 
So I cut up the plates from a sheet of 
brass, and finished them up as far as the 
lettering, but then I found I could not let- 
ter them, for some of the letters of the 
only set they had were broken and some 
were missing entirely. SoI found the boss 
and explaind the case to him. 

“ Well,’ he, ‘how many 
say were missing? Four?’ 

“Ves, sir.’ 

“Well, make four new ones, then.’ 

“But,” not the tools I 
to make them, and, besides, I did 
not hire in here as a letter cutter; that is 
a trade by itself, and it would take me a 
half day to find some stock and forge up 
the chisels I would need. Besides that, I 
need some small files and hand tools, and 
by the time it would take me to prepare 
to cut the letters you could send out and 
It wouldn't 


says did you 


says I, ‘I have 


need 


buy a dozen sets of letters. 
pay to make them, sir,’ said I. 

“*Well,’ says he, ‘What is the matter? 
\re you trying to get out of making 
them? Can't do it? You claim to 
be a first-class machinist and toolmaker, 
don’t you? We can’t send out and buy 
them; you will have to make them.’ 

“ ‘Well, sir,’ cut thou- 
sands of them before now, and I can cut 


you 


says I, ‘I have 


as many as you wish’ (at the same time 
I had never cut one in my life.) 

“T got to work and made the little chis- 
els, and scraped up some small files, and 
for the letters, 
and I guess I spent about half a day doing 
it; but that 
The 
want to start cutting 
after | 
see my friend Finnegan that evening. You 


found some square steel 


made no difference in 
did 
did 


until 


time 
shop, so I 
truth is, I 
the 


not hurry myself. 
not 
letters had a chance to 
see Finnegan kept a good hardware store. 


Well, I called on him that evening at his 


store, and told him my trouble, and did 
he have any three-sixteenths letters in the 
plac ; 


“*Sure thing,’ says he; and with that he 


handed me down from way up on the shelf 


a box containing a lot of assorted letters 
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of all kinds and descriptions. I soon found 
what .I wanted and bid him good night. 
After I got home I annealed the letters 
(which were new ones) in the coal fire, 
and took them to the shop with me next 
morning. It happened that the boss was 
in the habit of looking after a good deal 
of outside work, which took him away 
from the shop three and four hours at a 
stretch. . This for 
days hand running, and it happened to 
be the case on that morning. While he 
was out I took one letter from my pocket 
the 


happened sometimes 


and proceeded to brighten it up in 
vise, being very careful not to touch the 
edge of the for fear of spoiling 
it. In the left blanks 
lying on the bench by the vise in plain 


letter 
meantime | three 
sight, so that in case the boss came around 
he would not tumble to my little game. 
“After four hours he came 


around 


three or 


and walked over to see how I 
was getting along, and was pleased to see 
that I had one almost done. Of course 
whenever he came around I was either 
making a bluff at filing the ins and outs, 
or else I was rubbing them up with emery 


cloth. walk 


the vise when I saw him coming, 


away from 
and I'd 
About 
take 
another letter from my pocket and dispose 
of one more blank, until finally at the end 
of two days I took them to the boss for 


Sometimes I'd 


he made himself scarce 
hours I 


wait till 


every three or four would 


inspection before hardening them. 

“Well, he held the letters between the 
thumb and forefinger of his left hand, so 
that they appeared like this, B, C, M, P, 
and holding them off at arms length he 
sized them up with his mechanical eye. 

“*Well,’ says he, ‘do you call yourself 
a toolmaker, or did you make these with 
your eyes shut?’ and taking a lead pencil 
from his pocket he said: ‘Any boy could 
make letters than that. 
Can’t you see that you have this one too 
fat on this side and too slim on this, and 
don’t you see the M is crooked and the 
P is too sharp here? The C is about the 
only decent looking one of the lot. Now 
take them back to your bench and correct 
the faults I you, and then 
let me see them again.” Well, I had more 
regard for the good judgment of the man 
who made the letters than I had for my 
boss’s opinion; so, when I got back to 
the bench, I only made a bluff at touching 
them up here and there. The truth is I 
was afraid to touch them for fear I’d spoil 
after about an hour or so, I 
back to the boss 
This time he eyed them up the 
‘Now 


why 


more uniform 


have shown 


them; so, 
them 


took for another 
inspection. 
same as before and then he said: 


look like 


werent they as good the 


they something letters ; 


first time 
‘Well,’ 


‘I thought they were-in a hurry and I 


you 


brought them to me?’ says I, 
would not spend too much time on them.’ 
‘Oh,’ 


whole hour too jong and have them right 


said he, ‘it is better to spend a 
than to hurry too much and have them 
wrong; that is the policy I run this shop 


May 4, 1905. 


on and I have not had a kick coming yet.’ 
‘You're all right, sir,’ says I, ‘but I learned 
in one shop that sometimes it pays to get 
a wiggle on.’ 

“I guess the company must have waked 
up shortly after that, for about two weeks 
after that I saw just what I had expected 
would happen sooner or later. There wasa 
new boss, and the old one had a jumper 
on, and was tying to do a job in the lathe 
The job did not stay there long, for I 
soon saw it fly out of the chuck and on to 
the floor. Another week passed and he 
was put to work on the bench alongside 
of me. I soon found he couldn’t even file 
straight, and one day while in a talkative 
mood I told him the letters, and 
he nearly split his sides laughing. Well, 
he was no mechanic, and before another 


about 


month was over he was packing up his 
things to get out, and when I asked him 
what the trouble they had 


cut him to $2.50 per day and he couldn't 


was, he said 
stand such small money, and he thought 
he would look up another foreman’s job 
somewhere; that all one needs is a little 


nerve and the money’s twice as good. 
Ah! there goes the bell, and it’s your 
turn to-morrow, Tom,” said Bill, slapping 
Tom on the back R. B. Boone. 





An Improved Flue-Hole Cutter. 

The illustration shows flue 
hole cutter which I think interest 
some of your readers who have much of 
this kind of work to do. 

A is a Bessemer steel machine finished 


improved 
may 
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AN IMPROVED FLUE-HOLE CUTTER. 


forging. B is a Bessemer steel ring shrunk 
upon A—after the 
been made—thru which the tool binding 


tool slots in A have 


set-crews are tapped. C is of stool steel, 
and made a press fit where entering 4; 
it is also keyed to A. C is turned and 
ground for No. 5 Morse taper, the lower 
end of C and 


diameter, and is suff- 


or pilot being hardened 
ground to 1 inch 
ciently long to well enter the hole in the 
plate to be cut, before the tools shall en- 
gage with work. 

The tools are placed 120 degrees from 
each other. It that the 
tools are placed at such an angle (30 de- 
that the cutting edge of the tool 
is on a line with the tool fulcrum. This 


very much lessens the chances of breaking 


will be noticed 


grees ) 


the tool by “gouging” or otherwise, as is 


often the case when the tools are at right 
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angles with A. The tool stock is %4x5é- proportions of the Figs. i, 2 and 3, and dwell of the b nd so gives time for 
inch high-speed steel, and so formed as_ explains itself. feeding the materia 3.4% 
to give strength where most needed. The movement of the top crankshaft is 
The sketch shows cutters making a_ transmitted to the bed B and the die D by An Adjustable Angle Plate. 
634-inch hole. No. 1 toe! is the first to a connecting rod C, a sector FE, and a [ have obtained very good results from 
come into contact with the work, and gear F, driving a rockshaft G. At the using the gle plat vé sketch, 
the corners of the tool are relieved so right end of G there is a crank 4 around upon planers, 1 Q s and drill 
that a groove 1g inch wide is made. No.2 whose pin H a link piece J swings freely. pres nd v or call 
s a %-inch square-nose tool, and cuts be , 
ind No. 1 1-64 inch, as does No. 3 cut | 
vehind No. 2. No. 3 tool is 5-16 inch 
wide. It will be seen that each tool makes x 
earances for the following tool \ sec- \ | 
tion of 5¢-inch plate is shown, the tools \ 
having been withdrawn from the work po J \ 
We found it necessary to employ a heavy oy \ 
drill press in connection with this cutter p s 
when boring holes, as the high speed used a \ 
(60 feet per minute), and the coarse feed J ec} 
008 inch per revolution) were too much A \ 
for the power of the smaller drill presses J 4 /, \ oe 
\t this speed we could count upon thirty NS | ies 2 =" als ail 
holes per hour. A soapy water was used ae : = - — — 
a M 
as a lubricant. BECK AW ADTUSTABLE ANGLE PLAT 
An Interesting Drawing-Press Move- Che pivot K connecting the link I with = it unive ! e n be 
the toggle L stands out of / and projects’ tained by king tie C for such 
ment. into the channel VM of the crank A, thereby  angl nd ire gray-iron castings, 
American patent No. 562,360 was grant- holding the bottom crankshaft and bed B- machined d fitted together by a hinge 
ed on a movement for blank holders of stationary during the drawing operation thru which 1 i finishe 114-inch bolt 
drawing presses which has been success- that is giving the top dwell. / and L to- At the opposite edge of ngle plate 
fully used for presses with movable blank- gether form a jointed connecting rod. The from the hing: $ cast upon 41, cor 
- : “ G7 
) — KZ gt 
2 4U — ~ : Ph geen 
, aan | j \ ——T —~ 
| | sas) 9 | ¥] |) NF | | 
] ee: ‘42 5 - et 
5\ 3 = 4 3 9 10 110 
FIG.4 — Bott 
— 
FA 
FIG.I FIG. 2 FIG. 3 
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DRAWING PRESS MOVEMENT 
holder slides on the top and stationary bottom dwell of the bed is gained by responding with lug pon B, the two 
beds. The accompanying illustrations, properly fixing the angle of rotation of being connected by the tie bar C made of 
Figs. 1, 2 and 3, show diagrammatically a the shaft G and crank A. In the drafting 1x 3-inch bolted to the 
drawing press with a movable bed driven office in which this press was designed lugs, as shown. TI tch shows angle 
yy the same mechanism. The diagram, some difference of opinion arose as to plate set at 45 degrees. The broken lines 
indicate a steam pump valve chest cover 


Fig. 4, has been obtained from the 


actual 


whether the design provides for a bottom 
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mounted in position for milling the hand 
hole a milling head being shown 
above hand hole face. A key is let into 
A near the lower edge against which the 
work rests, and a machine steel lug (not 


top edge, thru 


Taces, 


shown) enters A near its 
which is a set screw, forcing and keeping 
Slots thru A are 
for clamping the work. B is 
the machine 


work against the key. 
provided 
tongue to suit 
and is held to the 
Several different lengths of tie 
the different 


made with a 


platen, machine by 
clamping. 
made to suit 


bars ( were 


angles of work that we had to do, and the 
[ another con- 


We could al 
The different 


change from one angle to 


sumed but a few minutes 


ways rely upon this fixture 


tie bars were marked the different ang] 
Br 
Grooving Tool for Pump-Valve 


Chamber Joints. 

Some trouble was experienced in mak- 
ing the grooves inthe pump-valve chamber 
joints. We produced a tool, as per sketch, 
that filled all the 
gray-iron casting having three openings 


requirements. A is a 


for the admission of the groove tools, the 
tools being 120 degrees from each other, 
and cut to necessary depth for each tool, 
the outer 
Bis a 
thru which are 


and inner tools being shown. 


mild steel band shrunk upon A, 
the set screws holding the 


(No. 4 
Morse taper), and is cut away to show 


tools. C is a tool steel shank 


pilot stem actuating the spring. B is a 
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On starting to groove a packing seat, the 
first part of the tool to touch the work is 
the pilot D, centering the tool to the work 
as shown, the tools being placed so as to 
allow quite a compression upon spring 
before tools will touch the work. Before 
the tools touch the work the friction upon 
the angles of D has become so 
to cause D and F to 
while the tool head turns upon the stem 
/ rhe the 


great as 


remain stationary 


sketch shows completed 


packing grooves, and the kead being with 
drawn from the work, the pilot D retain 
ing its position until the flange on the 
pilot stem F has come to rest upon the 
upper end of the bronze sleeve E. 
Self-hardening steel is used for tools 
A section of the pump valve chamber is 


shown at G. BECK. 


Rig for Facing Pulley Hubs to 
Length. 

quantity of pulleys to 

the 

made the rig shown in 


Having a large 


bore and turn and face hub to an 


exact length, we 
the accompanying sketches for facing the 
been a 


hubs on an engine lathe. It has 


great time-saver, and for accuracy it 
leaves nothing to be desired 

The pulleys, 934 inches diameter, 1! 
inches long thru the 
and faced 


a turret lathe, leaving 


inch bore and 3% 
hub, first 
side, and turned in 
the opposite side of the hub to be faced 

true with the This 
at the rate of twenty per hour, with 


were bored on one 


first side. we 


dead 


did 
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VALVE CHAMBER JOINT-GROOVING TOOL. 


tool steel pilot, hardened and ground to 
60 degres. FE is a bronze threaded sleeve, 
made long enough to hold the pilot stem 
F and pilot steady while the three grooves 
Underneath the spring 
and on the flange of the pilot stem /° 1s 
a hardened tool steel 
being also hardened and ground. 


are being made 


washer, the pilot 


stem F 


boy labor, in the following manner: 41 1s 
the pulley to be faced; it fits on the cutter 
bar B, which takes the place of the live 
center in the headstock, being tapped out 
at the back end, and drawn tight up by a 
5¢-inch bolt passing thru the hollow spin 
a flat facing cutter, held in the 
The end of 


dle. C is 
bar by a wedge, as shown 
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which fits the pulley—a nice run- 
has four flutes cut in, as shown 
the dust and dirt 
D is a thread- 


the bar 
ning fit- 
in Fig. 4, to 
which may be in the bore. 


collect 


ed bar which carries two lock nuts, and 
the bent arm E, This 
takes the place of the center in the tail- 
Figs. 1 and 2. The 


as shown in Fig. 2. 


stock, as shown in 





























FIG, 5 
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FIG, 3 
FACING PULLEY HUBS TO LENGTH 


pulley is shown at Fig. 3 I being the 
hub to be faced, it is placed on the bar B 
while running. The tail spindle carrying 
D is then run up, forcing the pulley hub 
against the cutter C, the arm FE prevent 
from rotating by holding 


PD is forced up 


ing the pulley 
against one of the arms. 
until its reduced hardened end meets the 
The hub is then 
faced to the exact width required. The 
adjusted to the re- 


end of B, also hardened. 


lock nuts having been 
quired distance from the end, it is not 
the lathe at all 

GUIDE PULLEY 


necessary to stop when 


once started. 
England 

Stop for Chuck Jaws. 

for use on 


shows a 


The 


chuck 


sketch stop 
jaws to assist in setting a piece of 
work parallel with the face-plate. Very 


often it takes a lot of driving back and 


forth to 
the stops 
The 


shown in 


this result without 


accomplish 


blocks C (two sizes of which are 


the sketch) are made in what- 


ever the work demands. They are 


Sizes 


made about 1-32 inch shorter than the 


width of the jaw, as shown considerably 


exaggerated at A and B. This is to allow 
the spring which encircles the jaw to 
press against the sides of the jaw before 
the bent ends come in contact with the 


The holes in the ends 
of the blocks are made an equal distanc 


two sides of the 
and 


ends of the block. 


from block in all cases 


springs blocks 


so that all 
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interchangeable and allow each block to at once placed on tl 


be used for two sizes by giving it a quarter of the jaws, whether open much or little, steadily on nch ¢ 


1c rack. The position ive been using one for tht months 
turn. The holes must be drilled deep making no difference [he central por- turret machine and am still using the same 
enough so that the springs cannot bottom. tion of the rack is designed to receive tap. The holder n rood condition 


The springs require but little tension, but various sizes of wood clamps, while each when first put 


should be closely fitted to the jaws and end is provided with rods or bars to Should this illustrat trike anyone as 
blocks to prevent rattling which the iron clamps are hung being O. K., I shall derive considerabl 
—_ Ma pic e I m g gy iske 





oa ie r A “Good”? Tap Holder. 
Ltieat Pee J This title is used advisedly, as anyon Casting Lead Laps. 
who has ever struggled with type ot he sketcl V mold f casting 
holder frequent f shed with equip d It is nply ( OX to 
n f automatic ( ery W ee by be filled witl é f 1C is an 
| g] y at the accompanving ving, Thi rbor for pre r te » form 
oe " 
my —=7 
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STOP FOR CHUCK JAWS 





1 


One set of springs (net shown in thi oe J ) 
fit tl ae Reick SS | 








sketch) should be made to fit the blocks re Rae 
and encircle the whole jaw. This enables TAP HOLDER ce 
the blocks to be used either on the steps 
or the straight end of the jaw distinctively bad features about the ordi- the mold for th e of lap required. The 
M. H. Batt nary type are: Small diameter of the ends of the box are cut out to a }4-inch 
a : shank, which makes oil feed impracticable semicircle and a groove cut in the 


Portable Rack for Hand Clamps. and leaves the wall of the shank too thin, d 


[he photo shows a novel portable making it impossible to grip it very hard filled with plaster of paris, and while th 


e of one side for pouring The box 1s 


] +31] +} r} rT 


clamp rack, which has several good in the turret; releasing impossible in the 1s still soft the arbor is pressed int 


points. It effectually gets rid of the ob- case of pipe tapping. The size is also a and with the arbor in the mold the plaster 





jectionable practise of having clamps consideration, especially when applied on 1s illowed to set. Then t bor is taken 

hanging from every available post or win- certain classes of turrets. out and the other half of the mold 
made in the same way The iron core 
upon which this lap is to be cast has num 
erous holes drilled part way into it to 
hold the lead firmly [he core is laid in 
its place and the halves of the mold are 
clamped together The hole for p¢ ng 
the lead should be on the center line, 


allowing the mold to be easily taken apart 
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Liquid Chalk. 
. aa eee : 
\ ¢ 
] ] . } an ry 
; ] 
dow frame throughout the patter: hop By referring to the drawing, it will be two-thirds full, then f t most 1 t 
Being mounted upon casters, it can be een that this tap holder has provision for clean hot t 1 add t two table 
rolled to any part of the shop when con oil supply thru the shank; 1t has as power- poonful f liquid ] nd n thor 
siderable gluing is being done, and when ful a release as it has drive; it does not uughly wl hot | 
* removing clamps from work they can be throw 1 when reversing at high speed 1 ] ] nuit 








or 4 


It will 
not rub off in handling and gives a nice 
The chalk must be 
powdered very fine or it will be rough 
when dry. H. S. GIiett. 


with a brush the same as paint. 


surface to work on. 





A Change Gear for a Protractor. 


The omission of some construction lines 
and dimensions on a blueprint of three 
gray-iron elbows to be planed led me to 
find a simple means of laying out the 
required angles by the use of a change 
the 
in a shop where nobody had a protractor 


gear from one of lathes. This was 
and where no man would bring in any 
expensive tools thru fear of losing them. 
best this 


would of course be one of 360 teeth, but 


The gear to use for purpose 


in this case a gear with 120 teeth was used. 
The angles to which the elbows were to 
be planed were 75, 79 and 85 degrees, the 


complements of these angles being respect- 


ively 15, 11 and 5 degrees. The sketch 
shows the 79-degree elbow. The flanges 
were planed vertically, and when one 
flange A had been planed then came the 
job of setting for the angle required to 


plane flange B \ place across the planer 
chalked and the 
line ab was drawn across it with a square. 
Then the laid 
on this so that the centers of opposite teeth 
From 
to the center of 


platen was cleaned and 


120-tooth gear was down 
coincided with the line, as shown. 
tooth 


course 3 


the center of 
the 
taking three teeth 


one 
Then 
the 
space to the center of the next tooth gives 
the 
drawn we have all that is required for 
the elbow. At the left in the 
sketch the elbow is shown with the planed 


next is of degrees. 


and two-thirds of 


us It degrees, and when line cd is 


setting 


flange A coinciding with this line and the 
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An Interchangeable Spring Tool. 
As I have noticed from time to time 

different ideas on spring thread tools, I 

am sending drawings of the one I am 

using. The idea is not new by any means, 
but is a little different in design than 
any I have seen, and by a few extra parts 
quite a variety of tools can be used with 
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body A are for no use only to make the 
tool as light as possible. Fig. 2 
the same tool, only offset. 

Fig. 4 shows the cutters changed to 
cut to a shoulder on the right or left side 
Fig. 5 shows another attachment that is 
used for form cutters and thread 
chasers as in Fig. 6. 


shows 


also 


Fig. 8 shows the 


—= , ) | 
( | ‘ " 4 . 
‘ =] A aes 
4 \ 
+ TS) 
FIG. 3 FIG. ( 





FIG. 1 








AN INTERCHANGEABLE 


it. The body of the tool A is made of tool 


steel 14x1 inch, with the “goose neck” at 
the forward end, as will be seen in Fig. 1 
The neck comes straight down and is flat 
tened out to about 34 inch wide; part B 
is also of tool steel. The stub on the end 
is about 3% inch diameter, with a slight 
groove cut in to receive the screw C, Fig. 1. 
This screw holds part B from sliding out 
when nut D is loosened; this is made so 
for ofttimes it is necessary to cut up to a 
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A CHANGE GEAR FOR 


flange B in the correct position for plan- 
ing. It of course is not necessary to show 
the straps and bolts and stakes required to 
hold the elbow. For the 85-degree elbow 
one tooth and two-thirds was taken and 
for the 75-degree elbow the angle was 
just five teeth of the gear. 


D. WINKEL. 





Bolt Slot 


Planer Platen J 


Lathe Change 





Gear 120 Teeth 
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A PROTRACTOR, 
side, so by slacking 


shoulder on either 


of D part B can be turned over so the 


cutter will be on the opposite side. There 
can be two cutters, or having two cut- 
ting edges on the same cutter will do 


as well. The cutters are held in place 


by the taper head screw E having a key 


at F to keep from turning. The holes in 


— —r/ 
PTV VES 
FIG. 4 FIG 
\ 
| , 
FIG. 5 - nIG.S J 


SPRING TOOL. 


that is used with a 
hole and keyway to receive the screw 


and key F. AXEL NorDSTROM 


circular cutter taper 





In a suburb in New York city a priest 
the churches announced that a 
taken 


for heating 


of one of 
collection would be up to defray 
the the 
Nearly everyone in the parish contributed 
Muldoon 

A day or so thereafter, the priest, hap- 


cost of coal church. 


except one 


pening to meet Muldoon, said: 

“Dennis, why didn’t you give something 
toward the coal bill?” 

Whereupon Dennis gave his reverence 
a sly wink. 
father!” he said. “The 
idea of ye thrying to make us believe the 
for the 
church, whin I, as well as your riverence, 
knows that it’s heated by steam !’”—Har- 
per’s Weekly. 


“Come, come, 


money is wanted to buy coal 





England, five ‘Chelms- 


steam omnibuses have been run ex- 


At Torquay, 
ford” 
perimentally for a year and a 
three the 
been ordered. The company is the pion- 


half, and 


now more of same type have 


eer in this line, and is the first to pay a 
dividend 
twelve months 


of 7% per cent. after running 





The largest raindrops are about one- 
fifth of an inch in diameter. To determine 
the size rain is allowed to fall into a 


thick layer of flour, each drop forming 
a pellet of dough, and these pellets are 
compared with dough pellets obtained 
from drops of known size delivered upon 


the flour by artificial means 
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Another Prize Emery Wheel Guard. 

At page 268 we showed the emery wheel 
guard of E. Thomeé fils et M. Mairesse, 
which award in the 
ternational competition opened by the As- 
sociation of Industrials of France against 
Accidents of Work. 
there has come to hand a more extended 


has received an in- 


Since the publication 


and precise account of the matter, as con- 
tained in an article of Henri Mamy, di- 
rector of the association, printed in the 
Génie Civil. It appears that no first prize 
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chain are filled by a thin, flexible, iron 
band, which is woven thru them, passing 
alternately over and under. To the stand 
are fixed supports d, which hold rings c, 
capable of being rotated to different posi- 
tions. Each ring carries a fixed arm e, to 
which one end of the chain is bolted. It 
is also bolted to the oscillating arms b. 
The bolts, which: are screwed down more 
or less tightly, are set in grooves, which 
not only give them a chance to yield a 


little if fragments of the wheel are hurled 
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a special form of grinding stand, which 
was contrary to one of the conditions of 
the competition. Yet it has been sub 
jected to practical tests, behaves well, and 
is interesting to notice (see Figs. 4, 5 and 


Its characteristic feature is automatic 


0) 


release when the wheel bursts On the 
frame is mounted the usual shaft, which 
carries the wheel and is driven by the 


loose pulley c, with clutch. The guard 1 





formed of a strong band ¢, consisting of 


with overlapping end 


several segm 
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FIG, 4 Guard with Automatic Release FIG. 5 Side View 
Front View 
was awarded, but that the 1,000 francs against the cl such place as to ¢ 
was divided as follows: 400 francs each sion it, but per the ad nt of the 
as second prizes. to the Société Naxos- chain to allow for the wear of the whe 
Union and Thomé fils et Mairesse: 200 When a rupture takes place, the chain i 


francs, as a third prize, being given to Mayer 
& Schmidt. while MM. Denis 
Verdier & Cie. received 
able mention 
The Nax 


*-hain which su 


Poulot, 
Richard, honor- 
guard of a 
the 
work is to be 


the pins 


s-Union 


consists 


rrounds wheel, except 
done 


of the 


that part where the 


The | 


intervals tween 


driven in 
the oscill 


the envelope 


ation of the arms ten 





and reduce 


the escape of the pieces 


The Société Naxos-Union offered a se 
ond arrangement, also, which it was im- 
possible for the examining committee to 
consider as a contestant, since it required 
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that heretofore de- 


general, similar to 
scribed. 
It the 


“ouple d 


wheel bursts the machine is un- 


follows: The band e carries a 
which rests a 


At the end 


a weight 


bolt k, against 


tile release 


ing thru a shaft / 


rod Wl pas 


f this shaft is 


an arm # Carrying 


Below this weight a lever g, hinged 
l rod r to 


is connected by the 





1 bellerank s. The upper arm of this 
rank acts on the clutch. When the wheel 
irsts and the band is moved, even a very 
ittle, the bolt k leaves its place. The rod 


ing no longer held, the arm m and its 


on the lever g, which acts on 
and releases the clutch and 


the shaft 


the crank s 


rotation of 
An Old New England Blast Furnace. 


BY O. S PIKE 
the 


blast 


objects of 
the old 


\mong the interesting 
—s 


r Berkshire Hills are 
1 


sand torges 
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Heaps of slag, scattered foundation 

stones, and cellars of houses now out of 

witnesses of a once 


existence, are mute 


flourishing industry. 


A Plea for the Rule of Three. 
the 
classes in this country probably reaches 
the 
the scheme of 


The perennial product of scientific 


into thousands Compared, then, 


with education which 


existed fifty years ago and gave birth an 


nually to, at most, a few dozens of highly 


trained mathematicians, it must appear 


somewhat strange that so much could be 


accomplished in the direction of original 


engineering work by a race so unscien 


tific as our forefathers now are regarded 


by many of their professional posterity 


Whence came the knowledge which pro 
duced the Howe truss? Where did Jer 
vis find the education upon which to build 
the Erie Canal? By 
calculated the str 


what formulas were 


the Starrucca 


esses 1mm 














AN OLD NEW 


he half-tone shows an abandoned fur 
Mount 
background can be seen 
holds 


1S about 20 


nace on Conn 
Inn the 


of the 


Riga, Salisbury, 
a portion 
“Forge 
feet 
Its date of com 


dam which back 


| he 


high and 20 feet 


Pond.” furnace 
square 


‘| he 


irrangements, etc 


ISIO blower house, 


pletion was 
have disap 
the 





condition of masonry 





mal t difficult to tell how the tweers 
were led into the interior The iron bars 
projecting trom the corners suggest stag 
\ taff now surn ounts the fut 
It is not clear why the furnace was built 
at so inaccessible a spot. 
from the mine at Ore Hill, 
1 s distant, over a rot 
ooo teet n two miles 
trem steep in places. It 1s possible that 
he available water power influenced the 


ENGLAND 


BLAST FURNACE, 


High the 


Llowe 


Viaduct or the Bridge 


Harlem 


over 


River ? was a country 
carpenter with the practical instincts of 
a contractor. 


first 


Jervis was a farmer’s son, 
consisted 
these 


engineering work 


Nevertheless, 


knowledge of 


whose 
in driving stakes. 
good working 


the 
and in the 


men had a 


mathematics ; monuments left by 


them prove nature of things 


they must have had it Their books wer 


few: Gillespie’s “Surveying,” “Euclid” or 
Davies’ Legendre,” and a littl 1 very 
ttle, algebra. But they were giants in 


and one reason was, that 


iccomplishment, 


mathematics 


\ correct 


than the most abstruse cal- 


to them 
not 


was a means ind 


approximation had 


seventh place 
With 


trained mathematicians who now annu- 


the large influx of specially 


ally enter the field of active work, there 


. 
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has crept into technical literature a ten- 
dency toward the hair splitting of terms 
which aims at profundity but more often 
reaches the absurd, and tempts the pra 


‘ : 
tical reader t condemnation « 


a profane 
Not 


technical 


all abstractions 


expression in the press becauss 


of the merciless blue pencil, but 


ceedings of technical societies bristle with 





it in the least expected places \ recent 
and characteristic instance appeared 
the bulletin of a local engineering « ) 
where the author attempted to frame 
equation for predetermining the strengt 
of a T-rail. He integrated; he differen 
tiated; he eliminated and sub ted; 
finally, after several pages of m mat 
cal cackle pro l dai sterilized o 
n language somewhat as fi \ We 
have here fi red the strain for a steady 
load. The real effect is impossible 


to figure out, but the velocity of the train 


does undoubted! 


the rail.” 
Unfortunately, this is not a rare cas 


It 1S, im fact, almost 


1 


ciass 


typical of a lar 


of papers, which, 


unconsciously per 


haps, adopt the archaic and rarely n 


sary method of “reductio ad absurdum” to 
that the 
no real 
due to 
mistake the 


ussion has 
of this 


subject of dise 
Much 
educational methods which 
the 
the 


prove 
existence tende 
cy 1S 
substance, the 


the 


There are splendid ex 


form for 
the 
structure itself 


means for end, plans for 
ceptions and a modern instance lies before 
the 
bridge 
the 


us wherein author of a new text 
Professor 


the stu 


book on design 

restricts 
dent to 
algebraic methods, 


requirements of 

“ 1 7 4 1 

some knowledge of elementary 

the 
but noth 


mecluding method 


of moments or sections 
ing more.” Compare this simplicity and 


directness with the unpractical wish of 
a certain professor who wanted the course 
in descriptive geometry to be extended 
the 7 


thru whole college period of four 


years. 
We have said that mathematics are a 


means and not an end, and the truth of 


this glows when we stop to consider the 


and advance of know] 


What is simpler 


source physical 


edge 


than the manifest 


ations of the lever, of gravitation, of fric 
tion? Yet manv a 


student has been con 


founded upon first studying them thru the 
medium of an instructor who regards 


equation with a 


as the substances instead of a shad 


The truth of the polarization of light is 
no more difficult to realize theoretically 
than the ngie d b b rd ) 
n striking and leay cushio1 ut 
we have seen yrofess 
break down betfo 1 cl 1 attempting 
to dk mistrate ) ( ota qt d 1¢ 
\ highly ‘ plished engineer once 
uid that his ccess was due, one-half 
to common sens¢ d « half to the ( 
of-thre« nd altho this must be taken 
with a grain of salt, it is express of 
the really broad professio mind w h 
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wastes little effort and follows, as nearly 
as they may be seen, the lines of least 
resistance. - For younger men, such a 
statement contains a moral worth regard- 
ing, since it is from among the 
of the same quality whence the heads of 
the profession select their chief assistants. 
And, if a further proof be needed, read 


the discussions in the technical proceed- 


minds 


ings of societies, where it will be seen that 
the reputations of the men who take part 
are almost in inverse value to the amount 
of space given to intricate mathematical 
demonstration.—Railway Age. 


Sale of the Fitchburg Machine Works. 

It is that Marcus A. Coo 
the well-known street railway con 
the owner of the 
Works, Fitchburg, 
been held for the 
female heirs 


announced 
lidge, 
become 
Fitchburg Machine 
Mass. The stock 


past twenty years or more by 


tractor, has 


has 


of Harrington Sibley and Joseph Wilson 
who have not been personally competent 
and it not 
The works were 


to conduct the business, has 
kept pace with the times. 
organized in 1867 by Harrington Sibley 
and some local capitalists. They manu 
factured lathes, planers and other tools 
of high-grade for the time, and grew and 
prospered, being incorporated later with a 
capital of $60,000. A change was made in 
the management of the company a short 
time ago, and its business was considered to 
be improving, and the sale of the works is 


more or less of a surprise to those familiar 


with their history. It is announced that 
Mr. Coolidge will devote all his time to the 
business. There are at present fifty men 


employed, which number will be increased. 
| he 


specialty of machine tools 


company will continue to make a 


Prominent Mechanics in a New Twist 
Drill Concern. 


The following item, published in a New 
Bedford, Mass., 


ings of men who are well known in tool 


paper, relates to the do 


and machine circles, and announces the 
formation of a company which will have 
as its managers men of well-recognized 


ability and high standing. The article re 
ferred to is as follows: 

the Morse 
Twist Drill & Machine Company, includ 
John A. 


positi ms 


Four of the employees of 


McGregor, 
that 
others 


ing Superintendent 
with 
with 
have organized a rival concern to be lo 
cated in Athol. 

The 


$600,000, and is to be known as the Union 


have resigned their 


corpe ration, and associated 


new company is capitalized at 
It is incorporated 
Mr. McGregor 
Ward, 


Twist Drill Company 
under the laws of Maine 
will be the president and Edgar T 
of Boston, the treasurer 


The men who have left the Twist Drill 
with Mr. McGregor are John W. Boyn 
ton, a mechanical engineer; Simon Mac 


B. McSkimmon, 


These have asso- 


kay, foreman; and W. 
superintendent’s clerk 
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ciated themselves with J. Henry Drury, 


for twenty-nine years of the sales depart- 
ment of the Brown & Sharpe Company, of 
Mr. 


came to 


McGregor 
New 
Bedford as superintendent of the Twist 
Drill. Mr. Ward, the the 
new concern, is a member of the Gay & 


Providence, with which 


was connected before he 
treasurer of 


Ward Company, which has been located 


at Athol for some time and which has 
made a specialty of cutters. The new 
company, the Union Twist Drill Com 


pany, has purchased the plant of the Gay 
& Ward Company and will spend a large 
sum of money in enlarging and improv- 
ing it. 

L. S. Starrett, of Athol, Mass., 


stockholder in the new company 


is a large 


Examinations for Cadets in the Rev- 
enue Cutter Service. 
The United States Civil 


mission announces examinations to be held 


Service Com 
in designated cities in the several States, 
May 17, 18, 19, 
which to make certification to fill existing 


to secure eligibles from 
vacancies in the position of cadet in the 


revenue-cutter service, and other similar 


vacancies as they may occur. Cadets, when 
appointed, must be not less than eighteen 
nor more than twenty-five, not less than 5 
feet 3 inches, physically sound and unmar 
ried \pplications for information and 
blank applications should be made to the 
United States Civil 
Washington, D. C 
respondence before the dates given to ar 
for the 


most convenient 


Service Commission, 


There must be cor 


range examinations 


at the poimts 


Meeting of the Industrial Economic 
Department of the National Civic 


Federation. 
The above-named the 


Federation held its first meeting Tuesday 


section of Civic 
evening, April 25, at the close of a dinner 
at the Park Hotel, New York 


August Belmont, president of the Federa 


Avenue 


tion, presided and announced the subject 
Far 
Industries In 
Liberty?” The 
Eliot, of Har 
vard University; Professor Seligman, of 


which “How 


Effort in 


discussion, 
Associated 
Individual 


for 
] eS 


terfere 


was, 


with 
speakers were President 


Columbia University; Frank Foster, of 
the Typographical Union; Louis D. Bran 
deis, and Samuel Gompers 
the 
paper by 
able to attend, was read by the secretary 

President Eliot 
stating that the real foundation of Amer 


Labor A 


was un 


American Federation of 


Francis Robbins, who 
began his address by 


was the efficiency of the 


ican progress 
American at work, and attributed this 
largely to American freedom and ambi 


tion of the individual. In regard to or 
ganization, he 


employers’ .associations were natural pro 


said that trades unions and 


ducts of a democracy; hence would en 
dure, but “both should give over the pur- 
suit of monopoly, recognize that competi- 


president of 


607 


tion is essential to progress, and see in 
liberty for the individual the mainspring 
of efficiency.” 

Mr. Gompers, the last speaker, said that 
the 


tion, and that workmen now deriving the 


workman's protection was organiza 


benefit of shorter hours, higher wages 


they had 


been deprived of their liberty by organiza 


etc., would hardly agree that 


He spoke of the recent decision of the 
United 


holding unconstitutional the ten-hout 


tion 
Supreme Court of th States in 
day 
for bakers, and said there was a possibil 
yy their 


work 


ity of the bakers be ing expect d 
employers to go back to the longet 
ing hours of years 


azo 


Monthly Meeting of the A.S. M. E. 


The last of the 


season s monthly meet 
ings in New York of the American So 
ciety of Mechanical Engineers was held 
at the Society House, April 25. Gus C, 
Henning discoursed upon diamonds, dia 
mond cutting and diamond cuttet Presi 
dent Freeman, as usual, introduced the 
speaker in his happy, epigrammatic way, 
this time alluding to the visit of the 


ngineers to England and them 


American | 


visit while there to the diamond-cutting 
establishment of a grandson of Sir Henry 
Bessemer The meeting was a “ladies’ 
night,” and many ladies were present and 
occupied seats in th lit mM 

Our American con general, Richard 
Guenther, of Frankfort, Germany, reports 
the importation into Austria ot veral 
thousand barrels of American alcohol, 
and speaks of tl consternation produced 
by this importation in certain circles in 
terested in the alcohol trad We pre 
sume this means that the situation with 
regard to the internal revenue tax on 


alcohol is such that American producers 
of alcohol can send it abroad to be used 
in industries there, competing more of 
less with American industries, and to 
supply it at prices which are probably 
about one-fourth what similar alcohol 
costs an \merican manutacturelr who 
needs to use it 

We are informed that there is to be 
held during the Universal International 
Exhibition at Liege, Belgium, the Second 
International Petroleum Congress, which 
is to be held under the patronage of the 


Jelgian Government and the discussions 


will be devoted to things connected with 
1 


the production and utilization of petro 


leum and its various products. Full in 
formation can be obtained regarding this 
matter by addressing M. Fernand Petit, 


general secretary, 95 Chaussee de Wavre, 
Brussels 


The George W. Pierce Company, of 
Buffalo, N. Y., offers prizes aggregating 
$1,000 for the best design of body for an 
enclosed automobile and for the best color 


scheme for any automobile 
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What Shall We Do About Our Foreign 
Machinery Trade ? 

Most American machinery builders who 
have been abroad to study the business sit- 
uation and to ascertain the conditions un 
der which we must do business with foreign 
customers and 
for some time have needed to recognize 


are agreed that we need 


conditions as they exist and if possible to 
modify our tariff laws, either directly or 


hy reciprocity treaties. Particularly has 


this been perceived to be true with re- 


spect to our trade relations with Germany 


Entirely without regard to previous 


leas on these matters based upon political 


afhliations American machinery builders 


who have gone abroad and talked business 
with machinery buyers and users have 
been brought to see the essential absurdity 
We in effect say 


to foreign buyers of machinery, “We wart 


of the position we take. 
to sell to you our machinery, but sion 
of your machinery will be allowed to land 
on our shores,” and “Our machinery is 
so much superior to that you make for 
that, if 


things you will produce by it will be much 


yourselves you buy ours, the 
cheaper than the things you are now able 
to produce. But this same michinery used 
in our own shops at home does not enable 
us to produce low cost things. Indeed, 


the cost of what we produce with it at 
home in our own shops is so high that we 
have to be protected against the importa 
tion of your cheaper and better machinery 
by a duty of 45 per cent.” 

Stated in this way the absurdity of our 
position is at once apparent. It is a form 
of statement which an American traveling 
abroad frequently has presented to him 
by foreigners, and it cannot be said to be 
very much if at all erroneous. 

The that 
and squarely announce what we 
to do If 
do so, we can undoubtedly get along pret 


fact is we ought to choose 
purpose 
we here in America choose to 
without either importing or ex- 


kind to 


ty well 


porting goods of any any great 


extent. Our territory is so large, our 
climate and soil so varied, our mineral 
wealth so great and the wisdom of our 


forefathers, in placing in our Federal Con- 
stitution a prohibition of tariffs between 
States of the Union, so profound, that we 
could get along if we had to or chose to 
with those things which we could our 
selves produce, and this would be at least 
a logical position for us to take regard 
less of its wisdom or unwisdom 

On hand, we may decide, 
decided, 
wish to sell some of our products abroad 
sell that 


we must allow our foreign customers to 


the other 


as we seem to have that we 


If we them abroad it is clear 


pay for them in something which they pro 
duce. It is true that a considerable share 
exports are paid for by claims 
held by 
American 


of our 
against us, foreigners who are 
owners of railway shares or 


bonds, or owners of mortgages or of 
S&C? 


American real estate, but as the dividends, 
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interest and rents which we must send 


abroad on this account are not equal to 
the entire value of all we wish to export, 
something produced by foreigners must 
be accepted here in payment for the bal 
something produced 
that 


ance of our exports 
by foreign labor and capital. To say 
we will not allow any such things to come 
to our shores in payment is inconsistent 
and to say, as one of our prominent ima 
chinery merchants did some time ago, that 


“we must preserve our home market for 


ourselves and at the same time develop 


and extend our foreign markets” is ridicu 


lous and absurd. We may choose which 
way we shall go, but we cannot go both 
wavs at the same time. 


ltiis elementary fact is fully recognized 
hy Ired 


the report of the committee on reciprocity 


Geier, of Cincinnati, who wrote 


at the recent meeting of the Machine Tool 


Association, and it formed the 


Builders’ 
basic idea of most of the letters we pub 
the ma 


lished in which letters 


chine tool builders of the country set forth 


1gQo2, 1n 


with practical unanimity their views to 


the effect that so far 
is concerned, the protective 


as the machine tool 
trade tariff 
is of no use or benefit and is only an im 
pediment to foreign trade 

All this is again brought up by the pro 
posed action of Germany, by which Amer 
ican manufacturers are to be 
still 


German 


placed at a 
greater disadvantage in 
trade. That the 
gaining headway has been shown in many 


respect to 
new ideas are 
ways, and most recently by an article pub 
lished in the Tribune, of New York, which 


is to the effect that the present tariff 
schedules must soon be changed. Such a 
declaration, if it came from a different 


source, might be less significant, but the 
Tribune has been in the habit of maintain 
ing that the present tariff is perfect and 
Most machinery builders have 


that 


inviolable. 


long thought it could be improved, 


and no doubt they will be glad to note 
that the thought is spreading. 
In the meantime, and before we can suc 


ceed in getting anything done to prevent it, 
our foreign machinery trade seems likely 
to be dealt a serious blow by the action of 
Germany, which action no American can 
consistently find fault with. For has not 
Germany repeatedly offered to trade with 
us om fair terms? But the refusal of our 
Senate to act upon reciprocity treaties has 
made it impossible 

We recommend to the careful attention 
of our readers Mr. Geier’s paper, pub 
lished at the 
words of Mr. Schititte therein quoted, as 


page 530, and especially 
follows: 

“If the United States does not come to 
some arrangement with Germany, we shall 
simply have to pay the rates as specified 
above [44 cents to $1.28 per 100 pounds], 
which, as you can well imagine, would be 
a great hardship to us and is certainly 
bound to cut down purchases for Germany 
to a very large extent.” 


Mr. Geier has himself been much abroad, 
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and has been one of our largest exporters 
of machine tools to foreign countries. We 
do not know what his brand of politics is, 
His 


summing up of the matter in the paper re- 


and it doesn’t make any difference 


ferred to will be recognized as the words 
of sober truth and earnestness and to be 
business considerations, 


We quote from them as fol 


based upon pure 
and simple. 
lows: 
“The duty of our country in this crisis, 
which we manufacturers ought to recog 
nize and use our influence to meet prompt 
ly, is to cease waging war against these 
nations with whom we desire to trade, and 
to enter upon some amicable treaties with 
shall give 
We have long been at 
that our 


them in which we as good as 


we cesire to take 


point where it was evident 


was not large field 


ountry sufficiently 
for the full expansion of our manufactur 
We the for 
our market, and we must enter that market 
Wi 
did 


with Japan, compel them to open their 


ing enterprises. want world 


by friendship and not by warfare 
cannot deal with Europe as we once 


markets to us, but we can offer to buy 


what they have to sell and thus persuade 
with us.” 


them in turn to deal 





Variable Versus Constant Speed Mo- 
tors for Machine Tools. 


Our readers can scarcely have failed to 
tendencies of two lines 
tool 


which have been showing themselves for 


note the opposite 


of development in machine driving 


several years and have now become very 


distinct. We refer to the mereased efforts 
by motor builders to provide satisfactory 
variable-speed motors of wide range and 


the effort of machine-tool designers to dis 


pense with variable-speed motors alto- 
gether. Of the former we need not say 
much, as the motor builders see to it 


that our readers are kept informed re 
garding the progress made in perfecting 
the variable-speed motor, but with the 
extent of the latter movement one can 
become acquainted only by watching the 


development as it takes place. It began 
the gear-box the Bickford 

drill exhibited at the Pan 

ican Exposition and, without attempting 

the 


with drive on 


radial Amer 


to exhaust list or to guarantee its 


chronological accuracy, we may name the 
Brown & Sharpe universal milling ma 
chine, the flat lathe, the Bullard 
boring mill, the Pratt & Whitney 16-inch 


lathe, the Brown & Sharpe vertical spindle 


turret 


milling machine and the Kearney & Treck 


er plain milling machine, as those on which 


a constant-speed motor with mechanical 
speed variation arranged for easy and 
quick manipulation has already been 


adopted to the exclusion of the variabl 
speed motor. 

This movement is all the more striking 
the fact that it the 


speed motor that demonstrated the advan 


from was variable- 


age that lies in quick and easily operated 


speed change devices and to many the 


advantage of motor driving seems to con- 
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sist chiefly in its provision of such speed 
changes. 


We fancy that th 


line of cleavage le 


tween the two movements will soon be 
come apparent if it has not done so al 
ready and that it will be determined by 


the size of the tool Che builder of small 


and medium size machine tools has, until 


recently, found the application of motors 
to entail a good deal of a burden because 


of the necessity for adapting machines 


made on a manufacturing basis to. the 


divers requirements of motors of different 


makes and when to differences of me 


dimensions differences m speed 


added _ thx 


chanical 
be Callie 


ranges were situation 

intolerable from a manufacturing stand 
point. The adoption of mechanical speed 
change gears eliminated much of this 


difficulty and when the effort was made it 


was found that such change gears could 
be designed -which would provide sub 


stantially as good facilities for changing 
the speeds as those provided by the mo 
tor controller, while the same machin 


could be supplied almost without chang 


for either belt or motor driving 


On large tools the situation is entirely 


different, as with them the weight of the 


driving gears of mechanical variators 


their mountings is necessarily such as to 


defeat the attempt to secure handiness of 


manipulation which is so conspicuous in 
the gears of smaller machines and, on 
the other hand, the adapting of a design to 


a special motor is relatively, at least, a 


matter with large tools 
Not being a 
factured product, no serious interruption 


serious 


than with small 


much less 


ones manu 


in factory routine is introduced by such 


changes in patterns of large tools as are 


necessary and with the motors detached, 
as they usually are for such tools, the 
changes are fewer and less serious 


ce fine d 


expect eventually 


Without draw a 


line 
to see the 


attempting to 


between them, we 


use of variable-speed motors 


] 


mcrease on large and decreas« on 


tools 
small ones 


The Associated Veterans of the Del- 
amater Iron Works. 
AMERICAN MACHINIST was 


When 


one of 


the 


young, the leading machine shops 


of this city was the Delamater Iron Works 
located at foot of West 


street. Of nearly | 


the Thirteenth 
development in 
the latter 


Delamater 


every 
during 
century the 


said “all of 


mechanical 
half of the last 


works 


engineering 


might have which | 


saw and a part of which I was,” for an 


number of things mechanical 


astonishing 
had thei 
development at 


origin and to a large extent 


these works—the 


their 


most famous being, of course, the engines 


and other machinery of Ericsson’s “Mon 


itor.” 


Those who were connected with the 


works during the stirring times of the 


Civil War and others who came later hav« 
ration under the 


Veterans of the 


social 
the Associated 


formed a organi 


name of 


0090 


which 


Works, the aim of 


the days 


Delamater Iron 
is to keep alive the memory ot 
around 
held 


association already numbers twenty 


that are gone, and sevet m tings 
the testal 
Phe 


four 


board have already been 


members and has a 
bles on its lst Lhe 


der H. Miller, of Jersey City, N. J 


Standard Catalogs in England. 


/ k:ngineer, ot Lo kes up the 
subject of standard catalogs, gives its ex 
perience with att catalogs, 
which of ce t CeI\ t over 
the world, refers to tl ry great variety 
if sizes and style Trop that the 
Ekngineering St ( t kenge 
land take up t > stan 
lard size res of 
trade cata Stan 
dards ( itt ) ques 
tion we ( sidet 
the standard cat i \ ve al 
rr idy been aop \n dl il 
quite generally dhered 1 It would 
manifestly be a very great advantage im 
the already existing international trade, 
and that which is to develop the future, 


to have all the catalogs printed m the 
English language and pertaining to ma 


chinery or the engineering trades conform 
to one scheme of i 

Phe Moline ool Company, of Moline, 
Ill., sends us a proposition ft the Peart 
Oil Company, of Cleveland, Ohio, which 
Is a new compan 1 Ct ie { new name, 
but which seems to be unfortunate with 
its shipments of oil, oO many different 
Cleveland compat ir It has a small 
lot left over which it offers to the above 


named company at what purports to be a 
Tho the Pearl Oil 


low price Company 
Is a new one to us, we note that it uses 
on its letter head th ume eneraving 
which is used by the Osborn Oil Company, 
and we might infer from that that the 
two companies are related hey at least 
have the same experience regarding ship 
ments of oll (dr it may b t] t there ire 
now so many compant in Cleveland 


sending oil to wrong place sendmg 


too much, or sending it to irresponsible 
parties, that the busin of printing letter 
heads for them has becom » extensive 
as to warrant commercial printers in go 
ing into that a 1 sp lt which might 
account for such points of similarity as 


we observe in the letter heads of these 


delectable rmstitutio1 


Reports from the Lew & Clark Ex 
are to the effect that the Machin 


Build 


position 


ery, Electricity and Transportation 
1 1 - 


ing was finished e week igo, but 


owing to the unexpected demands tor ex 


hibit space in these departments, two an 
nexes are now being built, each 100 feet 
square. The annexes will b ished with 
in a week or so. Probably a large share 
of the machinery to | hown was exhib 


ited at St. Louis 
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be driven by a 150 horse-power motor, 


New Tools and Machine Shop Appliances. dis cdimitine ot ebb te on Gs ible 


of the crankshaft and between the two 
THE “‘TRIMO” WRENCH. 





The half-tone shows a new monkey- 
wrench which claims for itself several 
points of advantage. Anyone can see how 
it works without explanation. It can be 
seen also that the leverage of the wrench 
increases instead of decreases with the 
size of the nut or bolt to which it is ap- 
plied. There are but three pieces to it, 
all drop-forged steel and case-hardened. 
The back guide for the sliding jaw is in- 
tegral with the front or body of the 
wrench, being connected to it by a central 
web which the sliding piece is_ slotted 
to straddle. The end of the slot is closed 

















by a little block held in place by a cross ’ 
pin, and the wrench cannot come apart un- 
til the pin is taken out. The screw thread FIG. I. GAS-ENGINE DRIVEN AIR COMPRESSORS. 
frames of the compressor. The air cylin 


ders are 18 and 11 inches diameter and 24 
inches stroke, and at 120 revolutions per 
ininute the capacity, theoretical, of the 
machine will be 850 cubic feet of free air 
per minute, compressed to 100 pounds 
Both of these machines have the Cin 





cinnati valve gear by which the discharge 
valves are mechanically closed and both 





the opening and closing of the inlet valves 





are controlled. The operation of this sys 


tem will be understood by reference to 








Mig. 3, a vertical section of one of the 





rHE TRIMO WRENCH compressing cylinders. The piston iS 
> TR R 
shown in midstroke and assumed to be 








is rounded top and bottom, and will not ut ' 

be easily mutilated if the wrench is = a 

thrown around. Made in three sizes by rn in = 

the Trimont Manufacturing Company, == 
—__ 


Roxbury, Mass. 


GAS-ENGINE DRIVEN AND ELECTRIC-MOTOR V.BRRCR—]ESS i NS G wR 











DRIVEN, TWO-STAGE AIR COMPRESSORS. 


The two half-tones show two different 
styles of air compressors recently built 








by the Laidlaw-Dunn-Gordon Company, 
of the International Steam Pump Com 
pany. Fig. 1 is a double-end, two-stage 








compressor, to be driven direct by a gas 
engine, the latter not being shown. The 
air cylinders are 21 and 12 inches in di 
ameter and 12 inches stroke, giving, theo- 
retically, a capacity of 810 cubic feet of 





free air per minute and delivering at a 
pressure of 100 pounds. A Crossley gas 





engine will be used at a normal speed 
of 170 revolutions per minute. The frame 
of the compressor has been designed to 
















| 
| 
i 
| 
| 
| 
| 
| 
| 
1 
1 


harmonize with that of the Crossley en 








. or . ° . t stucee sr rer ett 
gine. The two air evlinders are not in | | el NG : 
U. NS 
line with each other, but are offset later- ALLEL \{ 
, W\cccceccccxs 


ally so that each is operated by its own 





crank, and these cranks are made at 90 











degrees to each other for the purpose of a Oo SEE ee eee - 
se * SS S — : ¥ 

equalizing the torque upon the shaft SS SSS: 

The engine flywheel goes on the shaft WS 


between the compressor bed and that of American itachinist 
the gas engine. 
Fig. 2 shows a two-stage compressor FIG. 3. SHOWING OPERATION OF VALVES ON INTERNATIONAL PUMP COMPANY'S 


built for the General Electric Company to COMPRESSOR. 
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FIG. 2 DIRECT- MOTOR 


moving to the left; the semi-rotary valves 
beng in their correct operative positions. 
f 
the piston rises to the delivery pressure 
the left-hand poppet will and 
remain open until the end of the stroke, 
when the semi-rotary valve at that 


\s soon as the air pressure in advance 


valve ris¢ 
end 
promptly shuts off the discharge opening, 
allowing the poppet valve to seat quickly 
The right-hand 
closes the inlet opening at the same time 


and easily semi-rotary 


\ BENCH MILLING MACHINE 


The illustration shows a miller designed 


meet the demand for a machine suit 


for rapid, accurate manufacturing 

















4 BENCH MILLING MACHINE 


lhe table and knee slides are operated by 
Both vertical and 
longitudinal slides are provided with stops 


rack, pinion and lever. 


The spindle bearings are conical, and 
all take-up both front and rear is by means 
of a single adjusting nut. The spindle is 
hardened and ground, and runs in hard 


bronze bearings 
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DRIVEN AIR COMPRESSOR 


The machines are supplied with either 


with 
built 
in two sizes and are mounted on a gray 


a taper hole in the spindle end or 


draw-in collets. These millers are 


iron pan-shaped base to receive oil and 


chips The principal « 


] 


Longitudinal feed 


5'4 mehes; 


cross 


61 


are: 
and 


mcnes and 3 


inches; vertical range, ches and 5 
inches; front bearing, 1 by 2's inches 
long, and 15¢ by 23¢ inches long: rear 
bearing, 13g by 1 13-16 inches long, and 
15s by 2 inches long. Maximum capacity 
of split collets clear thru, inch and YS 
ich; maximum size of taper hole, if so 
ordered, No. 2 Morse, and for the larger 
size, No. 3 Mors Lhes« ers are built 
by the Waltham Wat ( pany, 
Springtield, Mass 
A LIGHT POWER GAN SCH 

Phe half-tor shows ( ie tor 
punching rows of holes ¢ the edges 
of sheets for light tanl tor kitchen 
ranges and similar work he capacity 
t the machine is_ thirty nch holes 
thru material up to 3-16 1 thick Che 
distance between the ehts 1S 3 
nches, but the gap permits sheets of any 
length to be handled Each punch and 
die holder is mad parately, which 
nakes it more conve for changing 
the spacing and also fo removing or 
replacing any individual punch or die. 
Any punch holder can b moved with 
out disturbing the others rhe lower 
dies and bushings are fastened in a dove- 
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tail for each. An 
adjustable back gage determines the dis- 
tance from the edge of the sheet to which 
the holes are punched, this ranging from 
Y% to 1% 

The machine 
top bar carrying a central bearing for the 
forging. <A 


groove by set-screws 


inches. 


has a strong frame, the 


crankshaft which is a steel 
clutch of the sliding key type controls the 
motion. The the gears, which 
are machine cut is 6 to 1. The pitmans 
are adjustable simultaneously by the bevel 
gears so that the slide is always parallel 
with the bed. They have large spherical 
contact on their lower ends. The hight 
between bed and slide is 10 inches when 
the latter is at its highest. The punch 
as shown weighs about 5,000 pounds. It 
is designated as Niagara Power Gang 
Punch No. 6, and is built by the Niagara 
Machine & Tool Works, Buffalo, N. Y. 


ratio of 





New Publications. 

“Steam Their Design and Con- 
struction.” By Wm. H. Booth. 187 
514x8'4-inch pages, with 62 illustrations. 
Norman W. Henley Publishing Com- 
pany, New York. Price, $2. 

Our readers will recognize the author 
of this book as one of our English con- 
tributors. He has had large experience 
in the design and operation of .steam- 
power plants, and his book is of corre- 
sponding value. Some of it will 
rather odd to American readers; for in- 
stance, at the opening of Chapter III on 
Materials, we find the statement: “No 
material is so convenient, or has been so 
The large 


Pipes: 


seem 


largely employed as cast-iron.” 
use of this material for steam pipes in 
England is the more surprising because 
of the fact that for many other purposes 
for which American engineers use it freely 
English engineers consider it entirely un- 
suited. Other portions of the book, how- 
ever, will be found quite as applicable to 
American English, espe- 
cially those relating to the layout of com- 
plicated pipe lines and the proportioning 
of the pipe, together with chapters on 
superheated 


practise as to 


drainage, and 


steam, and apart from these the American 


separators 


reader will find the illustrations of Eng- 
lish practise both interesting and instruc- 
tive. The book is of a very practical na- 
ture, and contains many useful tables. 


Personal. 

L. O. Danse has taken the position of 

superintendent of the Four Wheel Drive 
Wagon Company, Milwaukee, Wis 

nH. € 


Gilman has been appointed su 


perintendent of the Philadelphia Gear 
Works. He has been# with the concern 
ten years, and for the past three years 


has been foreman. 
Charles Duecas, M. E 

editor of the Railroad Gaze 

Lillibridge, in the 


. Who was formerly 
tte, has become 
associated with Ray D 
technical publicity, at 


business of 170 


Broadway, New York 
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Archer Richards, recently chief drafts- 
man for the Wason Car Company, of 
Springfield, Mass., has resigned to accept 
the position of chief draftsman for the 
Roberts & Abbott Company, engineers, 
Cleveland, Ohio. 

Geo. N. Saegmuller, who was for some 
years Chief Mechanician of the United 
States Coast Survey and latterly has been 
in the business of manufacturing engi- 
neers’ and scientific instruments in Wash- 
ington, has joined forces with the Bausch 
& Lomb Company, of Rochester, N. Y., 
and a new company has been formed to 
be known as the Bausch-Lomb-Saegmuller 
The business will be carried 
Mr. Saegmuller stands 


Company. 
on in Rochester. 
very high among mechanicians, and has 
devised and built very many original and 
high-class instruments of precision for en- 
gineering and astronomical work. 





Obituary. 

William Stellwagon, formerly 
mechanic of the Reading Railroad shop at 
Palo Alto, died at Pottsville, Pa., April 
26, seventy-four years old. 

William Brewster Wood, a retired iron 
manufacturer, died in Philadelphia, April 
21. He was a grandson of Alan Wood, 
founder of the Alan Wood Iron & Steel 
descendant of Elder 
He is said 


master 


Company and a 
Brewster, of the “Mayflower.” 
to have possessed one of the finest private 
libraries in the country. 

The secretary of the American Society 
for Testing Materials the 
members the official announcement of the 
death of Prof. L. von Tetmajer, president 
of the International Association for the 
Testing of Materials. Prof. Tetmajer’s 
death took place in Vienna January 31. 
In the midst of a lecture he was giving he 
was stricken with apoplexy from which he 
did not recover. Prof. Tetmajer was a 
man of exceptional ability and contributed 
very much indeed to the world’s knowl- 


transmits to 


edge of exact and scientific methods of 
testing materials. Educated at the Zurich 
Polytechnic, he began to lecture there in 
1873, and most of his contributions to the 
solution of his special problems have ap- 
peared in the Mitteilungen der Anstalt fur 
Prufung von Baumaterialien am Eidge- 
nossischen Polytechnicum su Zurich. When 
the first International for the 
Unification of Methods of Testing Mate- 
rials met at Zurich, in 1895, Tetmajer was 


Congress 


elected president, and he also presided 
over the subsequent congresses at Stock 
holm in 1897, and at Budapest in 1901. He 
did a great deal to’ overcome the preju- 
dices against Thomas steel rails, and he 
has also been successful in finding appli 


for blast-furnace slag. [lis great 


cations 
work on “Elasticitat und Testigkeitslehre”’ 
recently appeared in a third edition; in 


other books he dealt with Basic Converter 
Iron, Thomas Steel Rails, the Influence of 


Punching on the Strength of Iron, and 
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with Slag Cements. Having conducted 
the department for material testing at 
Zurich for more than twenty years, he ac- 
cepted a call to the Technical High School 
at Vienna, which soon appointed him rec- 
tor. He had been there three years at the 
time of his death. 





Business Items. 

The Page-Storms Drop Forge Company, of 
Springfield, Mass., states that it has brought 
out a new line of general purpose wrenches 
and are making them in five sizes, from 6% 
to 10% inches. 


The Ridgway Machine Tool Company, of 
Ridgway, Pa., has appointed the Hallidie 


Henshaw-Bulkley Company, Seattle, Wash., 


agent for its various tools. 


The Ridgway Machine Tool Company, of 
Ridgway, Pa., has sold a 48-inch planer of 
especially heavy design and to be driven by 
a 30 horse-power motor, to McIntosh, Hemp 
hill & Co., of Pittsburg, Pa. 


The Bemis & Call Hardware and Tool Com 
pany, manufacturer of various types of 
wrenches, has just added three new sizes to 
its machinists’ wrenches, ‘“‘Merrick” pattern, 
and are now making these in 6, 21 and 24 


inches, in addition to its regular sizes. The 
21- and 24-inch sizes are made with steel 
handles. 

The International Steam Pump Company 


announces the appointment of F. H. Jones as 
general sales manager. Mr. Jones has been 
for five years manager of the air compressor 
and power pump departments and in charge 
of special government work for the company. 
He is a graduate of Cornell University, class 
of 1880, and immediately after leaving col 
lege entered this branch of work. 


The Hamilton Machine Tool Company has 
purchased the entire business and plant of 
The Belmer Machine Tool Company, of Cin 
cinnati, Ohio, and will hereafter manufacture 


the line of planers made by that concern; 
these range in size from 30 to 96 inches be 
tween the housings. The company is now 
erecting extensive additions to its plant at 
Hamilton, Ohio, where the two enterprises 
will be combined. 

The Cincinnati Milling Machine Company 
has been compelled to make an addition to 
its plant aggregating 20,000 square feet of 
floor space. This will consist of two build 


ings, one to be used as a warehouse for rough 


stock, and the other a one-story steel con 
struction building with wire glass roof and 
concrete floor. This building will be used 
for heavy machine work and will be well 


covered by cranes. While making this addi 
tion they are arranging for a new washroom 
convenience and for 


with latest devices for 


proper sanitary conditions. 


The Administrative County of London and 
District Electric Power Company, which is 
responsible to a. Committee of the British 
House of Lords, is planning to construct three 
electric plants for generating current to sup 


ply the whole of London and those suburbs 
controlled by the London County Council. 
Each plant is to consist of six turbo-gener 
ators, each of 10,000 kilowatts normal and 
20,000 maximum capacity, making a max 
imum total of 360,000 kilowatts As these 
power units are larger than any ever con 
structed, experts have been appointed to de 


upon the practicability of units of this 
The electrical expert chosen for this 


Brown, of 


cide 
size 
problem is C. F L. 
which well-known Euro 


important 
Brown, Boveri & Cie., 
pean firm acts as consulting engineer on alter 
the Crocker- 


nating-current propositions for 


Wheeler Company, Ampere, N. J. 
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Manufacturers. 
Frank T. McElroy will erect a new hosiery 
mill at Harrisburg, Pa. 
The National Engine Company, 
Ill., is enlarging its plant. 


Rockford, 


An addition is being built to the Paul Clem 
ens Silk Mill, Scranton, Pa. 

The Ede Robe Tanning Company, Dubuque, 
lowa, will build a new plant. 

Plans are being made for a dye house for 
the Nashua (N. H.) Cotton Mills. 

The Citizens Electric Light Company, Mun 
cie, Ind., will erect a new plant. 

The Morse Plating Company, Pittsfield, 
Mass., is erecting an addition to its plant. 

The Hockanum Manufacturing Company, 
Rockville, Conn., will erect a new woolen mill. 

The plant of the Waterbury Chemical Com 
pany, Moines, Iowa, will be doubled in 
size. 

The 
Mass., 


Des 


Sherman Worces 


will 


Envelope Company, 
ter, double the capacity of its 
plant. 

The Woodside Cotton Mills, Greenville, 8. 
«., will make extensive improvements to the 
plant. 

The Watson 
Keesport, Pa., 
a plant. 


Paint & Glass Company, Mc 
recently organized, will erect 

Plans are being prepared for a factory 
building for the Main Belting Company, Phil- 
adelphia, Pa. 

The Goubert Manufacturing Company, Bay- 
onne, N. J., will erect a new foundry and 
machine shops. 

The American Hoe 
Cleveland, Ohio, will 
in Memphis, Tenn. 

The Easley (S. C.) Cotton Mills’ will 
make extensive improvements to its mills to 


& Fork 
erect a 


Company, of 


branch factory 


cost about $100,000. 

The plant of the Giant Grip Horseshoe 
Company will be moved from Duluth, Minn., 
to Little Falls, Minn. 

The Pennsylvania Salt Company, Phila 


delphia, VPa., is erecting an addition to its 


plant which will cost $14,000. 

The Monmouth (Ill.) Plow Company will 
enlarge its plant, taking up the manufacture 
of a full line of farming implements. 


The Stacy Manufacturing Company, Hamil 


ton, Ohio, will build a foundry adjoining its 
present plant to cost about $30,000. 
The Vatton Paint Company, Milwaukee, 


Wis., is rebuilding its plant, adding two addi 


tions which will include a box factory. 


The Monarch Coupler Detroit, 
Mich., will increase its capital stock and erect 
a plant for manufacturing steel castings 


Company, 


Plans have been completed for the erection 
factory for the Northwestern 
Wis 


$5,000 





Lithographing Company, Milwaukee, 
Zehner 


Ohio, 


Bellevue, 
construction 


Packing 
bids for the 


sros 


Company, 
has received 
of a large plant which it will erect in Toledo, 
Ohio. 

. & ® W. 
more 
will be 


Mass., 
boiler 


Brockton, have 
The 


enlarged 


Filoon, 


purchased property. and 


engine rooms and newly 
equipped 

The Morgan-Wright 
from Ill., to 


rubber 


will 
Mich., 
manufactur 


Company move 


Chicago, Detroit, where 


it will erect a new goods 
ing plant. 

National Wall 
Plaster Company and the Geo, A. Taylor Flour 
Milling Ogdensburg, N. Y 


destroyed 


The plants of the Dillingham 
Company, were 
by fire 

Leo Schwab, president of the Toledo (Ohio) 
Safe & Lock Company, is preparing plans and 
addition to his 


specifications for a foundry 


Glassboro 


factory in 
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The Standard Manufacturing Company, 
Meriden, Conn., making telephone mouth- 
pieces, etc., will move to Bridgeport, Conn., 
where it will erect a factory. 

The Falls Company, Milwaukee, Wis., ma 
chinist, ete., is erecting a steel foundry and 
will make other improvements, the combined 


cost of which will be $250,000. 
Architect W. H. Cadwell, New Britain, 
Conn., has drawn plans for a new factory 


for the Trumbull Electric Company in Plain- 


ville. It will cost about $15,000. 
Cleveland Worsted Mills will enlarge its 
dye and finishing departments at Ravenna, 


Ohio, and the entire plant will be operated 


with electricity instead of steam. 


The E. R. Wagner Manufacturing Com- 
pany, N. Milwaukee, Wis., manufacturer of 


vehicle hardware, sheet metal stampings, etc., 
is planning a large addition to its factory. 


The Mineral Ridge Manufacturing Com- 
pany, Youngstown, Ohio, will increase and 
improve its plant, which will include an 


addition for the manufacture of steam hoists. 


The Alabama Coffin & Casket Company was 
incorporated at Birmingham, Ala., and will 
erect a factory; capital, $50,000. A. M. 
Russell, of North Birmingham, is of the 
incorporators. 


one 


The contract for erecting the new factory 


of the Secovill Manufacturing Company, 
Waterbury. Conn., has been awarded to the 
Flynt Building & Construction Company, of 
Palmer, Mass. 

The Mesta Machine Company, Pittsburg, 


Pa., has plans prepared for a large addition 
to its plant at West Homestead, which will 
double its capacity at an expenditure of 


about $500,000. 


The City of Montreal, Canada, has award 


ed the contract for a new 6,000,000-gallon 
pumping engine for a_ high-level station 
to the John McDougall Caledonian’ Iron 
Works of that place 

The Niagara Foundry Company has been 
incorporated, with a capital of $10,000, and 
will occupy the plant of the Tuohey Com 
pany, Niagara Falls, N. Y., making extensive 


improvements to same 


T. B. Rogers, of the British Columbia Sugar 
Refinery, Victoria, B. C., who recently re 
turned from the Fiji Islands, has completed 


establishment of a 
the 


the 
sugar refinery on one of 


arrangements for 
islands 


A glass plant will be erected in Salem, W. 


Va., the citizens of that place subscribing 
$20,000 for the purpose. Mr. McClelland, of 
Weld & McClelland, Chicago, Il, will super 


intend the construction of the plant 


The United Improvement capi- 
talized at $1,000,000) to 
gas and electric plants, will erect a 
Long Beach, Cal Ht. S 
Building, Angeles, is 

The 
which is to 
Massillon (0.) 


incorporated, 


Company, 


erect and operate 
plant at 
Farnsworth, Braly 


Los interested 
Bridge 


property 


Toledo-Massillon 
take over the 
Bridge 
addition to the 


Company, 
of the 
has been 
Massil 


Company, 
and in 
lon plant, will erect one at Toledo, O 


The Geo. A. Hogg Iron & Steel Foundry 
Company, of Pittsburg, and the Vulcan Foun 
dry & Machine Company, of New Castle, have 


combined and will erect a plant at Economy, 
Pa., which, exclusive of equipment, will cost 
S100 000 

The American Agricultural Chemical Com 
pany will erect one of the largest fertilizer 
manufacturing plants in the South at Jack 


The headquarters of 


are in the 


sonville, Fla present 


the company Stockton-Budd Build 


ing, that city. 
Bettman 


being or 


A company to be known as the 
Zapp Manufacturing 


ganized, 


Company 1s 


which will manufacture a_ patent 


O13 


wire holder invented and patented by Charles 
Bettman, of New Albany, Ind., at which 
place a plant will be erected 

The St. Lawrence 
manufacture 
has been organized with a capital 
$40,000. The incorporators are 
of Brockville, Ont., of whom W. H 
ex-M. P., is among the number 

The Shoshone Power 
eapital of $5,000,000, 
plant at the 
been formed 
is Apostle 
mon Church in 


The Kentucky 


Engine Company, to 
launches, 
stock of 
capitalists 
Comstock, 


gasoline engines and 


with a 
erect a 
Falls, in Idaho, has 

The president of the company 
Francis M. Lyman, of the Mor- 
Salt Lake City 


Company, 
which will 


Shoshone 


Sonora Distilling Company 
has been incorporated at Lexington, Ky., with 
capital of $100,000 A large distillery will 
be erected in Mexico, and the principal offices 
will be in Lexington John A. Simonds, M. 
C. Alford, E. P. Farrell, incorporators 

The 
Louis, is erecting 
which will cost at least 
Gilbreth, of New York 
awarded contract for 
Tracey & Swartwout, 


Company, of St. 
Sioux City, lowa, 
Frank B. 
has been 
Gordon, 
architects. 


Hlardware 
a plant in 


Simmons 


$300,000 
and Boston, 
erection by 
New York, 


New Catalogs. 

Henry Vogt Machine 
Ky. Bulletin No. B-1, 
boilers. Illustrated. 6x, pp. 7, 


Louisville, 
tube 


Company, 
water 
paper 


describing 


Watertown Engine Company, Watertown, 


N. Y. Catalog illustrating and describing en 
gines made by this company 7x9, pp. 82, 
paper. 

The Frank Oil Company, Titusville, Pa. 


Price list of various oils and greaess. 6x84, 
Price list of various oils and greases, 6x8, 
pp. 6, paper 

Double-Friction Coil Clutch Company, 42 


describ 
Illustrated. 


River Chicago, Ill Catalog 
ing clutch made by this company 
314x6, pp. 12, paper 

A. J. Machek, 401 Nineteenth 
waukee, Wis Circular 
micrometer 
bench 


street, 


Mil 
“Tubular” 
“Precision” 


street, 
describing 
and 


caliper frames 


shears Illustrated 
City, lowa. 
took,” de 


oll-cooled 


Charles 
Parr Blue 

portable 
6x9, pp. 30, 


Hart-Parr 
1905 edition of 
scribing 


Company, 
“Hart 
traction and 
Illustrated 


gasoline engines 


paper. 


The Nelson Valve Company, Wyndmoor, 
Pa Illustrated catalog and price list “G" 


of improved gate and globe valves for steam, 


water, gas, air, ammonia, et 6x9, pp. 53, 
paper 
Electric Manufacturing 


Bulletin No. 70, 


Wagner 
St. Louis, Mo 


Company, 
illustrating 


and describing single-phase motors for eleva 
tor, hoist and traveling crane service 6x9, 
pp 4, paper 

The Reliance Machine & Tool Company, 
Cleveland, 0 1905 eatalog of bolt threading, 
pipe threading and nut tapping machinery 
and accessories Illustrations, price lists and 
tables. 6x9, pp. 56, paper 

Corliss Engine Works, 4041 North Fifth 
street, Philadelphia, Pa Catalog of the 
Rickards Gorliss steam engines, containing 
illustrations, testimonials and list of users 
6x9, pp. 16, paper 

rhe Adams Company, Dubuque, lowa. Cata 


log entitled A Study of the Adams-Farwell 


Motor Car, containing very full information 
about this car half-tone illustrations and 
line drawings 6x9, pp. 23, paper 

rhe Murphy Iron Works, Detroit, Mich 
Catalog describing the improved Murphy 
1utomatic smokeless furnace rhis is printed 
on fine coated paper and has numerous ex 
cellent half-tone illustrations 6x9, pp. 31, 
paper 
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Cc. W. Hunt Company, West New Brighton, 


N. Y. Catalog describing the Hunt noiseless 
conveyor and other machinery for handling 
coal and ashes in power stations. Half-tone 


Illustrations and line drawings. 7x9, pp. 52, 
paper. 

tuffalo Forge Company, Buffalo, N. Y. 
Pamphlet describing and illustrating the Buf- 
falo fan of heating and ventilating. 
34%4x7, pp. 20, paper. Also pamphlet de- 
scribing engine made by this company. Illus 
trated. $'4%x7, pp. 16, paper. 

A. LD. Granger Company, 95 Liberty street, 
New York. Bulletin No. 4 describing Vulcan 
shaking and dumping grates, stationary 
grates of all patterns, cast iron boiler fronts, 
steel plate boiler fronts, other boiler castings. 


system 


Illustrated, 6x9, pp. 23, paper. 

Frank A. Simonds, Houseman Building, 
Grand Rapids, Mich. ’amphiet, ‘*Economi- 
cal Steam Heating and How to Secure It.” 
This contains brief description of the Si 
monds simple and compound systems of 
vacuum steam heating. 344x514, pp. 18, pa- 
per. 

H. HH. Franklin Manufacturing Company, 


Syracuse, N. Y. Catalog describing six 1905 
models of the “Franklin” motor cars. This is 
a handsome book containing very full infor- 
mation as to the merits of these cars, excel- 
lent half-tone illustrations and specifications. 
6x8 %, pp. 36, paper. 

Crane Company, Chicago, Ill, has just 
issued its advance circular describing Crane 
steam and oil separators, which contains 26 
101%4x13™% sheets, printed on white enameled 
paper and half-tone illustrations. It will be 
Ask for ‘“Ad- 


sent to the trade on request. 
vance Circular No. 01.” 

Wilmarth & Morman Company, Grand 
Rapids, Mich. Catalog No. 90. This con- 


tains description of forty-six different styles, 
sizes and combinations of the “‘New Yankee” 
drill grinder, as well as reamer grinders, ar- 
and friction countershafts made 
Hlalf-tone illustrations. 6x 


bor 
by this company. 
91%, pp. 32, paper. 
The Robbins & Myers Company, Springfield, 
O. Very handsome book containing pictures 
showing various sizes and types of “The 
Standard’’ motors and also examples of indi- 
vidual driving of machines, as well as testi- 


presses 


monials from users of these motors. It is 
printed on very fine coated paper and the 
illustrations are excellent half-tone engrav- 


ings. 8x10, pp. 37, paper. 

Waterbury Brass Company, Waterbury, 
Conn. 1905 catalog, entitled “Brass and 
Copper,” containing tables and weights of 
seamless drawn brass and copper’ tubes, 
brazed tubes, brass and copper in rod, wire 
and sheets, also tables which are short-cuts 
in arriving at certain results in figuring out- 


seamless tubes 
with the rod, 
copper. There 


4x7, pp. 75, pa 


side and inside diameters of 
for weights and in connection 
wire and sheet in brass and 
is also a table of discounts. 

per. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care ill be for- 
warded. 

Caliper cat. free. 

Punches & Dies. 


E. G. Smith, Columbia, Pa. 
Wal.M.Wks.,Waltham, Mass. 


Wire and sheet metal working machinery 
and tools. Emmons Collins, Chicago. 


Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. Macu. 

Turret lathe work, light machinery, tools, 
models, ete. Metal Novelty Co., Elgin, Ill. 

Wanted—Copy Feb. 14, 1899, AMERICAN 
MACHINIST. Address Box 75, AMER. MACH. 


Light and fine mach'y to order; models and 
elec. work specialty. 
Automatic 
drawings. 
adnock, Chicago, 


E. O. Chase, Newark, N. J. 
machinery designed; working 
Geo. M. Mayer, M. E., 1131 Mon 
lil. 





AMERICAN MACHINIST 


Machinist Table—Standard steam, gas and 
water pipe tapping sizes; Sc., stamps. E. EL. 
Meyer, Allegheny, Pa. 

Wood patterns of every description; high- 


grade gas engine work a specialty. ‘Trenton 
Pattern Works, Trenton, N. J. 
Wanted—A Brown & Sharpe automatic 


screw machine; must be in first-class condi- 
tion. Box 91, AMERICAN MACHINIST. 
Responsible concern with office in Liberty 
st., New York, would represent out-of-town 
manufacturers in the engineering or similar 
lines. Address RK. F. 21, care AMER. MACH. 
Dies, jigs and fixtures; tools designed for 
special work; manufacturer of clockwork spe- 
cialties and intricate mechanical instruments. 
LD. S. Plumb, 57 E. Park st., Newark, N. J. 
Medium size modern plant wants contracts; 
close work on automatic and interchangeable 
machinery ; will buy good tool or machine, or 
manufacture on royalty. Box 521, Am. M. 
W. H. Chappell, the best shop organizer 
and manager in America and inventor of the 
red light system, solicits correspondence re- 
garding engagements. Box 57, AM. MAcH. 
Wanted—Manufacturers to use premium 
system; shop cost reduced; output increased ; 
no trouble with employees; system success 
fully installed; results guaranteed. Box 525, 
AMERICAN MACHINIST. 
A mechanical engineer about to open an 
office in New York city to conduct a consult- 
business de- 


ing and contracting eugineering 
sires to represent some Western manutac- 
turing concern; well acquainted with the 
Lraue. Merman Jonson, lub bk. S2d st., New 
York. 

Modern foundry and machine shop, fully 


equipped for light and medium heavy work, 
Wisues LO Manuiacture engines, machines or 
machine parts; would undertake sale if de 
sired; castings made in malleable, gray, brass, 


bronze and aluminum. Trenton Malleable 
iron Co., ‘Trenton, N. J., and 26 Cortlandt 
st., New York. 


For Sale. 


For Sale—A very desirable machine and 
repair snop, residence, location and business ; 
manufacture wood-sawing machinery, which 
is in great demand; more business than can 


attend to; want to retire; a bargain. irving 
lox, Rochester, Minn. 

For Sale—Wheeler planer, 7 ft. platen, 
planes 27 in. wide and 24 in. high; vise, cen 
ters, angle irons, parallels, tools; a_ fine, 
heavy tool, in good order; all f. o. b. Brock- 


ton, Mass., for $250. Wm. A. Sweetser, 2V 
Keith ave., Campello, Mass. 

For Sale—Patent issued 
lock for dumbwaiters, hoists, elevators, etc. ; 
have sold over 4,000; able man could clear 
$5,000 to $15,00U yearly ; manufacturers and 
mechanics with capital should investigate ; 
low price. Address “Patent,” AMeR. MACH. 


Business Opportunities. 


We want a few thousand dollars to en 
large our business, and desire to Interest a 
party who will take an active interest either 
us salesman, mMacuinist Or pallerwaner, Ad 
dress P. O. Box 216, Leiwston, Idaho. 

Gentleman of long experience in construc 
tion, Operation and installation of machinery 
of different classes, both mechanical and elec- 
trical, desires to enter partnership with a 
practical machinist in a good locality. Box 
(1, AMERICAN MACHINIST. 

A practical mechanic wants to form a busi 
ness connection with a technical, mechanical 
and electrical engineer——-equal capital—to 
conduct a consulting and contracting busi- 
ness; location New York city. Address Box 
78, AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion, About sie words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 


1900, automatic 





recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. Only bona fide situation want or 


help want advertisements inserted under this 
heading. Agency advertisements must be 
placed under Miscellaneous Wants. 


Situations Wanted. 
Classification indicates present address of 
advertiser, nothing else. 
CONNECTICUT. 


Position as toolroom foreman 


Wanted or 
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model room; 15 years’ experience on design- 
ing and experimental work; can give refer- 
ence. Box 72, AMERICAN MACHINIST. 


tlm, 

Situation Wanted—A first-class mechanic, 
7 years as superintendent of a large plant, 
past 2 years master mechanic; experienced 
on large and small tools, press work and dies, 
plating, steam, electric, wood-working and 
automatic machinery; capable of handling 
successfully most any class of manufactur- 
ing; can not only direct, but can do; a close 
student, and a large, well-developed experi- 
ence. Box 38, AMERICAN MACHINIST. 


ILLINOIS. 


Man familiar with machinists’ supply prices 
wants position with manufacturing company 
as purchasing agent; five years’ experience 
with Chicago house. Address Box 85, Am. M. 


MASSACHUSETTS. 


Mechanical draftsman wishes position. Ad- 


dress Box 97, AMERICAN MACHINIST. 
Wanted— Position as general foreman; 14 
years’ experience on engines, air compressors 
and electrical machine work. Box 84, AM. M. 
Gray iron foundry superintendent wishes 
to change; engines, machinery; practical in 
all departments; up to date; good references. 
Address Box 47, AMERICAN MACHINIST. 
Superintendent or assistant, practical, 12 
years’ experience, experienced toolmaker on 
tools, jigs, fixtures, tempering high-speed 
steels for rapid production and economy, un 
questionable’ references, capable executive 
ability, systemizer and inventive ingenious, 
seeks position with concern wishing to in- 
crease production without additional expense. 
Box 73, AMERICAN MACHINIST. 


MICHIGAN, 


Foreman toolmaker, with a university edu- 
eation and considerable experience as drafts 
man on special machinery and tools for econ 
omic manufacturing, wants employment in 
Central West. sox 79, AMER. MACH. 

Change desired by superintendent of plant 
employing 1,000 hands on highest grade of 
interchangeable work; present contract ex- 
pires June 1; technical and practical training 


of 20 years; understands the art of getting 
the maximum output at a minimum cost; can 
install good shop system. Lox 66, Am. M. 
NEW JERSEY. 
Machine draftsman open for position. 30x 


36, AMERICAN MACHINIST. 


Designer—-Small machines, typewriters, 
etc.; also tools for cheap manufacturing; 
presently employed; wishes position as chief 
draftsman or foreman. Box 94, Am. M. 

NEW YORK. 

Experienced mechanical draftsman wants 
position. Sox SS, AMERICAN MACHINIS1 

Mechanical draftsman desires position. Ad 
dress Box 90, care AMERICAN MACHINIST. 

_ Mechanical draftsman having 7 years’ expe 
rience desires steady position. Box 81, A. M. 

Mechanical draftsman, tools and special 
machinery, wishes position. sox OS, AM. M. 

Position by a practical, up-to-date foundry 
man; 20 years foreman; Al reference. Box 
67, AMERICAN MACHINIST. 

Practical instrument maker desires change; 
Al on electrical and experimental work. Box 
76, AMERICAN MACHINIST. 

Mechanical engineer, 
experienced in shop and office, wants posi 
tion; best references. Box 95, AM. MACH. 

Mechanical engineer, graduate of American 
School at Armour Institute, desires position 
as draftsman; $15 week. Box 70, AM. MaAcu. 

Thorough mechanic, age 29, inventive and 


technical graduate, 


executive ability, foreman 8 years, desires 
change. Steam or gas engines preferred. 


30x 64, AMERICAN MACHINIST. 
Designer of leading American automobiles 
open tor engagement; go anywhere; best ref 


erences; age 50; expert shop organizer and 

cost reducer. Box 60, AMER. Macu. 
Young machinist, with some_ technical 

knowledge, wants anywhere steady position 


with chance of advancement; could invest 
$2,000. Answer under E. Sch., care AM. M 

Foreman on small work; 18 years’ expe- 
rience, 4 years foreman; experienced hard- 


ener; can make drawings of tools, good esti- 
mator; 34 years old, married, strictly tem- 
perate; references. Box 83, AMER. MACH. 

Civil engineer (German), with extensive 
experience in general machine construction 
and office management at European mercan- 
tile and government shipyards, seeks similar 
position in this country, with either public 
or private industrial concern. Address Box 
39, AMERICAN MACHINIST. 

Experienced foreman desires position to 
take charge of experimental and tool work 
or light manufacturing; Al mechanic; age 
30; inventive ability; able to design and im- 
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prove tools; technical education: thorough ; makers; must be familiar with engine work Manufacturing company, established 1852 
knowledge of electricity and drafting. Box and general heavy machinery patterns. Aad high standing, dividend paying and with su 
77, AMERICAN MACHINIST. dress, with full paritculars, “latterns,” Box | Jus, desires active business associate or foun 
Works manager, capable of reorganizing a | °+: AMERICAN MACHINIST. dryman; salary. Box 87, AMER. Macu 
manufacturing business not earning dividends Wanted—A first-class machine foreman to Wanted—First-class wood-working machine 


or improving present earnings and conditions; take charge or 30 or 40 machine hands oper hand; must be able to read blueprints and 
past work has been decidedly successful in | ating lathes, planers, milling machines and jay out work. Address. by letter onl eM 
the manufacture of machinery; iron, steel | gear cutters; a man only who can get out) 7)" Room 29, No. 38 Park Row. New York 
and brass lines: efficient methods, coupled uigh-grade work at low cost and handie prep 
with energy, tact and judgment; practical, | need apply Box 37, AMER. MACHINIST 
technical and commercial training. 30x 92, 
AMERICAN MACHINIST. 

seph V. Woodworth will be open for an 
gement after June 1 as mechanical ex- 
pert and reducer of manufacturing costs with MASSACHUSETTS 


Wanted——Several first-class draftsmen: give 
age, experience, reference and salary expect 
INDIANA ed. Apply to Engineer in Charge, Dratting 

Wanted—Machinist; a first-class man as| Department, General Electric Co., Schene« 
fitter on screw machines lox ove, AM. M tady, N 

Wanted—-Experienced man to check draw 
ings on light interchangeable work; must be 














concern in Greater New York or vicinity : : 
naeaeiiatenminnes large quantities of interchange- Wanted——First-class printing machinery capable of discovering errors in figures, un 
able machine parts or duplicate articles “of | draftsman ana designer. 10x 69, AM. Mac. mechanical details and features involving un 


metal; an expert in accurate steel treatment ; Wanted—Machinist for general gear cut-| due difficulty or expense in machining or as 
eliminator of hand labor; designer of rapid | ting work; oue accustomea to Fellows gear) * mbling; state age, education and salary 


operating jigs, tools, dies ‘and fixtures. Con- | suapers prete.cea; also want one man for cut- | pected and outline previous experience ; loca 
cerns willing to suitably compensate a broad | ting spirals Address “Gears,” care AM. M ton, central New York Address Box 4%, 
gauge specialist of established reputation—a | Foreman—For a growing factory building AMERICAN MACHINIS1 
man who can secure the maximum of output sclenling apparatus, want a rapid worker, OHLO 
at the minimum of cost-——kindly communicate | ,aying ably to aesign details; good oppor Draftsman Wanted—-Familiar wit Lute 
und arrange for a personal interview. Ad- | tunity for tue rigut man. Box 5, AM. Macu snckiie waste preferred "aie Sineet” aetes 
dress 367 Vernon ave., Brooklyn, N. Y. Wanted——A trst-class draftsman on small! Car Co., Cleveland, Ohio 
PENNSYLVANIA automatic machinery, tools, etc., ana design 
, ; : ing; up-to-date factory in Worcester County ; PENNSYLVANIA 

Draftsman, 6 years experience, good on de State aye, experieace and wages expected Ad Machine and floor hands, familia with ma 
tailing, desires position. jOX O34, AM. M. dress 0X 46, AMERICAN MACHIINIS: chine tool work. Standard Engineering Works, 

losition as head of tool department, en Kliwood City, Va 
vines, machine tools, or work of similar char MICHIGAN Experienced mechanical draftsman wanted 
acter sox SY, AMERICAN MACHINIST. Wanted — Mechanica! draftsman ; prefet at once at steel works in Eastern VPennsyl 

Engineer in full charge of engineering end ably familiar with hoisting macninery and yvania “Mechanical care AMER. Macu 
of an annual business of $200,000 desires cranes Address, stating terms and exper Wanted—First-class draftsman on mill 
change; wide and successful experience. Box | cace, Northern tngineering Works, Detroit, construction and equipment technical man 
74, AMERICAN MACHINIST. Mich preferred. Box 4, AMERICAN MACHINIS1 

Cost accountant wishes change, now em Wanted Machinists and experienced tool Wanted—Lathe, planer and boring mill op 
ployed with large manufacturing company, makers Petrol is growing rapidiy as an erators for night shift; men accustomed to 
charge costs; experienced in = systematizing industrial center luere is a scarcity ol machine tool work preferred; steady work to 
factory and office accounting and making good machinists who are accustomed to all ood men Address Colburn Machine ‘Tool 
piece-work prices. jox 96, AMER. MACH uround accurate work by modern aad up-to Oy Pranklin, Da 

Mechanical draftsman, German, college | Gate methods. ‘To honest, competent men 
graduate, 2 years’ shop experience, 21% years’ | Who will “do things worguae S worg and frst rTEXAS 
office experience special tool machines and class wages are ae eee viele a Wanted—Superintendent for our machine 
hydraulic presses, wants position; will go | #8, references, and full information. Cadil shop, working about 30 men now, but expect 
anywhere. 30x 1, AMERICAN MACHINIST. lac Automobile Company, Detroit, Mich es trent o Bee pron CO ee = 

Machinist, German, 28, single, desires po NEW JERSE, pairs on sawmill, cotton oil mill and sugat 
sition as foreman; 13 years’ experience on machinery engines, locomotives, marine en 


vines and pumps; we also build new rotary 


presses, dies, special machinery; good drafts Good machinist used to gasoline engine and 
‘ pumps and other machines on orders; have 


man and designer: inventive; knows how to | boat work, give experience and waxes ae 


handle men; prefers small and medium or sired. KE. B. C., AMERICAN MACHINISI no special machine line that we manufa: 
experimental work. Box 93, AMER. MACH. Lathe, planer and boring mill operators) ture; our general foundry is well equipped 
wanted for night shift; those accustomed to. and under capable management; must be 


machine tool work preferred; steady work |) competent to make estimates on all work, a 
and good pay to good men. Address tne Lond handler of men—in fact, a first-class man 

Classification indicates present address of | Machine Tool Co., Plaintiela, N. J \ddress, with full particulars as to former 
advertiser, nothing else. . Wanted—Machine designer or mechanical | Work. salary, ete., Dickson Car Wheel Co., 
superintendent with some knowledge of ele liouston, Texas 


Help Wanted. 


CANADA | tricity, experienced in the design and opera WEST VIRGINIA 
Wanted—First-class toolmakers. Apply to tion of soit metal casting and other machin a 
Ross Rifle Co., Quebec, Canada. | ery; state age, etc., training, experience and Wanted—Machinist familiar with die and 
Wanted—First-class draftsmen on tool and | S#lary expected. Box No, Sz, AMER. Macu repair work; state where last employed and 
gauge work. Apply Ross Rifle Co., Quebec, First-class boring-mill, lathe and = planer | #mount of wages desired Wheeling Stove & 
Canada hands should file applications with us, as the Range Co., Wheeling, W. Va 
First-class operator for Landis grinder; | Constant and rapid growth of our business is WISCONSIN 
state age, experience and wages expected. always calling for additions to our force, ; : 
fox 6, AMERICAN MACHINIST our plant is modern in every respect and is Wanted—Several draftsmen and detail men 
located in a suburb of New York, where there) for Corliss engine work Apply to Brown 
CONNECTICUT is plenty of room, air and sunlight Remem Corliss Engine Co., Corliss, Wis 
Wanted—Good all-around machinists on ber, we pay first-class wages and want only Large concern building excavating and rail 
engine and general machine work; good pay coinpetent men tlenry K. Worthington Hy way machinery wants to correspond with 
and steady work. I S. Rapid-Fire Gun & | draulic Works, Harrison, N. J first-class mechanical draftsmen with view to 


tilling future vacancies as they occur; wants 
men now employed Give full experience and 


Power Co., Derby, Conn. NEW YORK. 


ILLINOIS Wanted—First-class draftsman; preferably | peason for changing Shop experience great 
Patternmakers A large manufacturing | familiar with putiyps give experience, el¢ advantage All letters acknowledged and held 
company has vacancies for several pattern tox 24, AMERICAN MACHINIST. contidential Box SO, AMER. Macu 
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Mass. 


Niles-Bement-lond 


New York 


Automobile Parts 
Federal Mfg. Co., Cleveland, O 


Ball Bearings 


See Roller Bearings 


Band Saws, Metal 


Klusman & Co., Cin., O 
Co., New York. 


Greaves, 
Niles-Bement-lond 


Barrels, Tumbling 
Machine & Stamping Co., 
Cleveland, ©. 


Globe 


Boring 
& Smith Co., Prov., R. I. 
Twist Drill Co., Cleve 


Bars, 

Beaman 

Cleveland 
land, © 

Elmes Engineering W< 
Ik., Chicago, Il 
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Chain Department 


Roller Ghains. 
Block Ghains. 
“Wizard” Ghains. 
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Machine Department 


Hand and Weisht (Feed) Milling Machines. 
20” Water Tool Grinders. 


Vertical Automatic Drilling Machines (For Long Hotes). 
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Miscellaneous Department 


Keys and Gutters for the Woodruff Patent System 
of Keying. 


Presto Drill Ghucks, Gollets and Friction Tapping 
Devices. 


Sprockets for “Wizard” Ghains. 





\ fi 


~— SHE 
eK 







——— 


~~, 


Real 


pendant 


eZ 
———_ 


a 
LS) 


Y] 


Coz 3 305 













i 
©, 


LENE KZN, (- A TEA | 
i a ( ) 
i) 


t 
G-$S— S PNONANGNESS .—\ \  LrY— 
pat SEPT 1904. 














78 


Bars, Boring — Continued 


Mathews, Ilugh, Kansas City, Mo. 
Niles-Bement-Pond Co., New York 


Three Rivers Tool Co., Three 
Rivers, Mich. 

Underwood & Co., H. B., Phila- 
delphia, Pa 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 
City, N. J 

Houghton & Co., E. F., Phila., Pa. 

Shultz Belting Co.. St. Louis, Mo. 


Belt Filler 

Schieren & Co., 
York 

Shultz 

Belt Lacing Machine 

Lirdsboro Steel Fdry. «& 
(o,., Birdsboro, Pa 


Chas. A., New 


selting Co., St. Louis, Mo. 
Mach. 


Belting, Leather 


Schieren & Co., Chas. A., New 
York 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill 

Bending Machinery, Plate 

Bertsch & Co., Cambridge City, 
Ind 

Ililles & Jones Co., Wilmington, 
Del 

Niles-Bement-Pond Co., New York. 

Verkins Mach. Co., Warren, Mass. 

Wickes Bros., New York. 

Bending Machines, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Bending Machines, Power 
tethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. : 

Niles-Bement-Pond Co., New York. 

Swaine Co., Fred J.,. St. Louis, 

Oo. 

Bending Tools, Hand 

Estep & Dolan, Sandwich, Il. 

Wallace Supply Co., Chicago, Ili. 

Blocks, 

Hoists, 


Chain 
Hand. 


NOC 


Blowers 


American Blower Co., Detroit, 
Mich 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Giarden City Fan Co., Chicgao, Ill. 

Niles-Bement-Pond Co., New York. 

Sturtevant Co., LB. F., Hyde Park, 
Mass. 


Blue Print Machines 

Keuffel & Esser Co., New York. 

Spaulding Print Paper Co., Bos 
ton, Mass 


Boards, Friction 
Ingalls & Co., Castleton, N. Y. 


Boilers 
Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York. 


Boiler Tube Cleaners 

Gem Mfg. Pittsburg, Pa. 

Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Landis Mach. 
Da. 

Lang Co., G. R., Cincinnati, O. 

Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve 
land, ©. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyeck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 


Co., Waynesboro, 


Co., Waterbury, Conn. 
Wiley & Russell Mfg. Co., Green 
field, Mass. 
Williams Tool Co., Erie, Pa. 
Books, Mechanical 


Baird & Co., Henry Carey. Phila- 


delphia, Va. 

Ilenley Pub. Co., Norman W.,, 
New York. 

Modern Mehry. Pub. Co., Chicago, 


Boosters 
c & C Elec. Co.. New York. 
Crocker-Wheeler Co., Ampere, N. J. 
General Elec. Co., New York. 
Sprague Elec. Co., New York. 
Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 
Westinghouse Elec. 
Pittsburg, Pa. 


& Mfg. Co., 





AMERICAN 


Boring and Drilling Ma- 
chines, Horizontal 

jarnes Co., B. F., Rockford, Il. 
sjurnes Co., W. F. & John, Rock- 


ford, Ill 
Beaman & Smith Co., Provi., R. I. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Soynton & Plummer, Worcester, 
Mass. 
Dallett Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach. Co., Bal 


timore, Md. 
Draper Mach. Tool Co., Worces 
ter, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Toot Co., Cleve., O. 
McCabe, J. J., New York. 


Motch & Merryweather Co., Cleve 
land, O 

Newton Mach. Tool Wks., Phila 
delphia, Va. 


Niles-Bement-Pond Co., New York 

Pawling & Harnischfeger, Mil 
wiukee, Wis. 

Prentiss Tool & Supply Co., New 


York 

Springtield Meh. Tool Co., Spring 
field, O. 

Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Boring and Turning Mills 


American Tool ks. Co., Cin., O. 

Baush Mach. Tool Co., Spring 
field, Mass 

tertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 


Betts Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridge 

port, Conn. 
Mch. Tool Co., Franklin, 


Colburn 
Ye 


Pa 
Gisholt Mach. Co.,. Madison, Wis. 
Ifill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 
Del. 
Prentiss Tool & Supply Co., New 
York. 
Smith & Co., 
Pa. 
Vandyck Churchill Co., New York 
Warner & Swasey Co., Cleveland, 
Ohio. 


Chas. G., Vittsburg, 


Brakes, Magnetic Friction 

Electric Controller & Supply Co., 
Cleveland, O. 

Broaching Machines 


Burr & Sons, John ‘1. Brooklyn, 


N. 

Cabinets, Tool 

armstrong Bros. Tool Co., Chi 
cago, l. 

Walker & Co., O. S., Worcester, 
Mass. 

Calipers 

Athol Machine Co., Athol, Mass. 

Mass. Tool Co., Greenfield, Mass. 

Sawver Tool Mfg. Co., Fitchburg, 
Mass. 

Smith. Ernest G., Columbia, Pa. 

Starrett Co., L. S., Athol, Mass. 

Cams 

Boston Gear Works, Boston, Mass. 


Carborundum 


See Grinding Wheels 

Case-Hardening 

Rogers & Ilubbard Co., Middle 
town, Conn. 

Castings, Brass and Bronze 


trass Co., Springfield, O. 
Bronze Smelting Co., 
Pa. 


Nolte 

Phosphor 
Philadelphia, 

Molded 

. Syracuse, N. Y. 


Castings, Die 
Franklin Mfg. Co 


Castings, Iron 
Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 
Farrel Fdry. & Mach. Co., An 
sonia, Conn, 
Massey Mach. 


& Mach. 


Co., Watertown, 

i. 

Poughkeepsie Fdry & Mach. Co., 
Poughkeepsie, N. Y. 

U. S. Foundry & Sales Co., South 
Norwalk, Conn. 


Machine 
«& Mach. Co.. 


Castings, 
Poughkeepsie Fdry. 
Poughkeepsie, N. 
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Castings, Motor 
Harrison, HH. St. Paul, Minn. 
Steffey Mfg. Phila., Da 


., 
i 


Castings, Steel 


Saidwin Steel Co., New York. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co, An- 
sonia, Conn. 

Cement, Cast Steel 

Clark Cast Steel Cement Co., 


Shelton, Conn. 


Centering Machines 

Hendey Mach. Co., Torrington, 
Conn. 

Phoenix Mfg. Co., 

Pratt & Whitney 
Conn. 

Whiton Machine Co., D. E., 
London, Conn. 


Hartford. Ct. 
Co, Hartford, 


New 


Centers, Planer 


Fay & Scott, Dexter, Me. 

New Hlaven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Chains, Driving 

Works, Boston, Mass. 
Co., Cleveland, ©. 
Co., The, Columbus, 


Gear 
Mfg 
Mfg. 


Boston 

Federal 

Jeffrey 
Ohio. 

Link Belt Engr. Co., Phila., Da. 

Morse Chain Co., Trumansburg, 
N. ¥ 


Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


American Tool Works Co., Cin 
cinnati, O. 

Grown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Automatic Mach. Co., 


Cleveland, O. 
Draper Mach. 
ter, Mass. 
Gisholt Mach. Co., Madison, Wis. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Potter & Johnston 
Pawtucket, R. I. 
Quint, A. D., Hartford, Conn. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor 


Tool Co., Worces 


Mach. Co., 


Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mfg. Co., T. R.. Brook 
Ivn, N ; 

Brown & Co., R. IL, New Haven, 
Conn. 

Butler Chuck Co., Greenfield, 
Mass. 


Cleveland Twist Drill Co., Cleve- 
land, 0. 
Cushman Chuck Co., Hartford, Ct. 
Goodell-Pratt Co. Greenfield, 
MASS. 
Ilorton & Son Co., The E., Wind- 
sor Conn 
Jacobs Co., 
Modern Co., Erie, Pa. 
Morse Twist Drill & Mach. 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 


Loc is, 
Mfg. 
Tool 


Hartford, Conn. 


Co., 


ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Gisholt Mach .Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co, New 
Ilaven, Conn. 

Ilorton & Son Co., The E., Wind- 
sor Locks, Conn. 


Niles-Bement-Vond Co., New York. 


Skinner Chuck Co., New Britain, 
Conn. 

Westeott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E New 
London, Conn. 

Chucks, Magnetic 

Walker & Co., O. S., Worcester, 


Mass. 
Chucks, Planer 
Niles-Bement-lond 
Chucks, Split 
Faneuil Watch 

Mass. 
Ilardinge 


Co., New York. 


Tool Co., Boston, 


Bros., Chicago. Ill. 


Clamps 


Taylor Mfg. Co., 
field, N. J. 


vas. L., Bloom- 





May 4, 1905. 


Circuit Breakers 

Klectric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New 

Stanley Elec. Mfg. Co., 
Mass. 


York. 
Pittsfield, 


Clutches, Friction 


Caldwell, Son & Co., H. 
cago, Ill. 


W., Chi- 


Cresson Co., Geo. V., Phila., Pa. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Smith Co, Chas. G., Pittsburg, 
Da. 


Clutches, Magnetic and 
Electrical 

Electric Controller & Supply Co., 
Cleveland, © 

Coils 

Standard 


Welding Co., Cleve., O 


Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, N 
Compressors, Air 


slaisdell sradford, 


Mehy. Co., 


a. 
Christensen, N. A., Milwaukee, 
is. 
Curtis & Co. Mfg. Co., St. Louis, 
Mo. 
General Pneumatic Tool Co., Mon 
tour Falls, N. Y 


Herron & Bury Mfg. Co., Erie, Pa. 


Ingersoll-Sergeant Drill Ce... 
New York. 

International Steam Pump Co., 
New York. 


New 


Cones, Friction 


Rand Drill Co., York 


Evans Friction Cone Co., Boston, 


Mass. 
Connecting Rods and Straps 
Leard, Wm. E., New Brighton, 

I’a. 

Standard Connecting 

Beaver Falls, Pa. 
Tindel-Morris Co., 

’a. 

Contract Work 
Blanchard Mach. Co., 


Rod Co., 


Eeddystone, 


Boston, 


JIASS. 
Dale, R., New York 
Controllers and Starters, 


Electric Motor 
American Elec. & Controller Co., 
New York. 
Cutler-Hammer 
waukee, Wis. 
Electric Controller & Supply Co., 

Cleveland, O. 
General Electric Co., 
Westinghouse Elec. & 

Pittsburg, Pa 


Mfg. Mil 


Co., 


New York. 
Mfg. Co., 


Coping Machines 

Long & Allstatter Co., 
Ohio 

Niles-Bement-Pond Co., 


Ilamilton, 
New York. 


Correspondence Schools 


See Schools, Corre sponde nee 


Counterbores 


Solcomb Co., J. T., Provi., R. I. 


Countershafts 
Almond Mfg. Co., T. R., Brook- 
lvn, N 


Builders’ Iron Fdry., Prov., R. I. 


Machinery 
Mfg. Co., New 


Counters, 
Durbrow « 
York 
Counting 
Wheels 
Franklin Mfg. Co., 


llearne 


and Printing 


Syracuse, N. Y. 
Couplings, Shaft 


Almond Mfg. Co., T. R., 
lyn, N 


Brook- 


Caldwell & Son Co., H. W., Chi- 
eago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 


Davis Mach. Co., W. P., Roches- 
ter, KK. Z. 

Electric Controller & Supply Co., 
Cleveland, O. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 
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Couplings, Shaft — Continued 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & IHunter, 
Ltd., New York. 


Cranes 


brown Ifloisting Mach. Co., New 
York. 

vram & ('o., Ine., Detroit, Mich. 

Case Mfg. Co., Columbus, O. 


(Chambersburg Engineering Co., 
Chambersburg, Va. 
Cleveland Crane & Car Co., Wick 


liffe, ©. 

Coburn Trolley Track Co., Hol 
yoke, Mass. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 


General Pneumatie Tool Co., Mon 
tour Falls, N. Y. 

Lane Mfg. Co., Montpelier, Vt. 

Maris Bros., Vhiladelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De 
troit, Mich 

Obermayer Co., S., Cincinnati, O. 

Vawling & Ilarnischfeger, Milwau 
kee, Wis 

Sellers & Co.. Wim., 

Vandyck Churehill 


Vhila., Pa. 
Co., New York 
Crank Pin Turning 
Machines 


Niles Bement-Pond Co., New York. 


Underwood & Co., Ih B., Phila 
delphia, Da. 

Crank Shafts 

Leard, Wm. E., New Brighton, 


a 
Standard Connecting 

Beaver Falls. Pa 
Vindel-Morris Co., 


Rod Co., 
Eddystone, Va 
Crucibles 


Dixon Crucible Co., 
Clty, N. J 


and Ladles, 


Jos., Jersey 


Cupolas, Foun- 
dry 

vram & Co., Ine., 

Northern Engineering 
troit, Mich. 

(bermaver Co., 3S., 


Detroit, Mich. 
Works, De 


Cincinnati, O 


Paxson Co., J. W., Phila., Pa. 

Stevens, Ff. B, Detroit, Mich. 

(ut Meters 

Warner Instrument Co., Beloit, 
Is 


Cutters, Milling 


Adams Co., Dubuque, Lowa. 
Becker-Brainard Milling Mach. 
(o., Ilyde Park, Mass. 


toker & itermann, New York. 


brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cleveland Twist Drill Co., Cleve 
land, © 

Giay & Ward, Ine., Athol, Mass. 


Ingersoll Milling Mach. Co., Rock 
ford, Il 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn 

Rogers, 


Drill 
N. J 


Hartford, 


John M ° 
Works, 


toat, Gauge & 
Gloucester City, 


Standard Tool Co., 
Whitney Mfg. Co., 


Cleveland, O. 

Hartford, Ct. 

Cutting-off Machines 

Bignall & Keeler Mfg. Co., 
wardsville, 11 

Brown & Sharpe Mfg. Co., 
dence, Ro I 

Burr & Sons, John T., 
~ o 

Davis Mach. Co., W. P.: 
ter, N \ 

Ilurlbut-Rogers Mach. Co., 


Id 
Provi 
Brooklyn, 
Roches 


South 


Sudbury, Mass. 
Newton Meh. Tool Wks., Phila 
delIphia. Da 
Nutter, Barnes & Co., Boston. 
Mass 
Pratt & Whitney Co., Hartford, 
Conn 


| Co., New York 
Cutting-off Tools 


Tool Co., 


Vandyck Chureal 


Armstrong Bros Chi 
cago, Ill 


Billings & Spencer Co., Hartford, 


Conn. 

(;oodell Mfg. Co, Greenfield, Mass. 

. K. Tool Holder Co., Shelton, 
Conn 

Pratt & Whitney Co., Iartford, 
Conn. 

Western Tool & Mfg. Co., Spring 
field, © 

Dinmond Tools 

Dickinson, New York. 


Thos. L.. 
I Brooklyn, N. Y 
New York 


Osgood, 


Steel Set Diamond Co., 





Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 
Gem Mfg. Co., Pittsburg, Pa. 
Lutter & Gies, Milwaukee, Wis. 


Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 

Perkins Mach. Co., Warren, Mass. 

Swaine, Fred. J., St. Louis, Mo. 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 


Jones & Lamson Mech. Co., Spring 
field, Vt. 

Modern Tool Co., Erie, Va. 

Pratt & Whitney Co., Hartford, 


Conn. 


Dowel Pins 


Winkley Co., Ifartford, Conn. 
Drafting Machines 

Universal Drafting Mach. Co., 
Cleveland, © 


Drawing Boards and Tables 


Keuffel & Esser Co. New York. 


Rich, J. & G., Philadelphia, Pa. 

Drawing Materials 

Alteneder & Sons, Theo., Phila 
deiphia, Va 

Keuffel & Esser Co., New York. 


Drill Blocks 
Tavior Mfg. Co., 
field, N. J 


and Gages 
Jas. L., Bloom 


Drilling Machines, Bench 
Barnes Co., B. F., Rockford, TL 
Barnes Co., W. F. & John, Rocr- 


ford, Ill. 


Bovnton & Plummer. Worcester, 


Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 
Bickford Drill & Tool Co., Cin 
cinnati, O 
tjoyvnton & Plummer, Worcester, 


Mass. 
Pallett Co., 
Niles-Bement-Pond 


Thos. IL., Phila... Pa 
Co., New York. 


Drillirxg Machines, Multiple 


Spindle 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O 


tarnes Co., B. F., Rockford, II. 
jarnes Co., W. EF. & John, Rock 


ford, Ill. 
taush Mach. Tool Co., Spring 
field, Mass 


Bickford Drill & Tool Co., Cincin 
nati, © 
Dallett Co., Thos. TH... Phila., Pa. 


Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Flather Planer Co., Mark, Nashua, 
N. H 


Foote, Burt & Co, Cleveland, 0. 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York. 
Hiardinge Bros., Chicago, Il. 
Ilarrington, Son & Co. Edwin, 


Philadelphia, Va. 
McCabe, J. New York. 
Moline Tool Co., Moline, Tl. 
National Auto. Tool Co., Dayton, 
Ohio. 
Newton Machine Tool Works, 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Portable 

Coates Clipper Mfg. Co.. Worces 


ter, Mass. 
Dallett Co., 
Hisey-Wolf 
Niles-Bement-Pond 


Thos. H., Vhila., Pa 
Meh. Co., Cinein., O. 
Co., New York. 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., ©. 

Baush Mach. Yool Co., Spring 
field, Mass. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

Dreses Mach. Tool Co., Cin., O. 

Fairbanks Co., New York 


Fosdick Mach. Tool Co., Cin... O. 


Harrington, Son & Co., Edwin, 
Mhiladelphia, Pa. 

Hill. Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

Mueller Mach. Tool Co., Cin., O. 


Co., New York. 
New 


Niles-Bement-Pond 
l’rentiss Tool & Supply “oO. 
York. 
Roos & Mill, 
Smith & Co., Chas. G, 


Cincinnati, O. 
Pittsburg, 


a. 
Vandyck Churchill Co.. New York 





Drilling Machines, Turret 

Niles-Bement-Pond 

Quint, A. D., Hartford, Conn 

Vanderbeek ‘Tool Works, Hart 
ford, Conn. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 


Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 


Slaisdell & Co., P.. Worcester, 
AJLASS. 

Soynton & Plummer, Worcester, 
Mass. 

Burke Machine Co., Cleve., O 


Cincinnati Mach. Tool Co.. Cin 
cinnati, O. 

Dallett Co., Thos. If.. 

Davis Mach. Co., W 
ter, BH. Y. 

Fairbanks Co., New York 

Fosdick Mach. Tool Co., 
nati, O. 

Gould & Eberhardt, 

Ilarrington, Son & 
Philadelphia, Va 


Phila., Pa. 
io Roches 
Cincin 


Newark. N. J. 
Co., Edwin, 


Ilenry & Wright Mfg. Co., Hart 
ford, Conn. 

Ifisul, Calrke & Co., Boston, Mass. 

Iloefer Mfg. Co., Freeport, Il 


Knecht Bros. Co., Cincinnati, 0. 


Le Blond Mach. Tool Co... R. K., 
Cincinnati, ©. 
McCabe, J. J... New York 


Marshall & Iluschart 
Chicago, Ill 

Mechanics Machine’ Co., 
ford, Ill. 


Mehry. Co., 


Rock 


New Haven Mfg. Co., New Ilaven, 
Conn. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Sibley Machine Tool Co., South 
tend, Ind. 

Valentine Gas Engine Co., Vlain 


field, N. J. 
Vandyck Churchill Co., New York. 
Whitney Mfg Co., Hartford, 


Conn. 

Wiley & Russell Mfg. Co., Green 
field, Mass 

Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn 

Slocomb Co., J. T.. Providence, 


a 
Standard Tool Co., Cleveland, O 





Thos. H., Phila., Da 
Mach. Co., Cinecin., ©. 
Co., New York 


liallett Co., 
Hisey-Wolf 
Niles-Bement-Pond 


Drills, Pneumatic 
Allen, Jno. F., New York. 
Cleveland Vneu. Tool Co., Cleve 


land, © 
General Pneu. 
Falls. N. ¥ 


Too! Co., Montour 


Ingersoll-Sergeant Drill Co., New 
York. 

International Steam Pump Co., 
New York. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co, New York. 


Drills, Rail 

Foote. Burt & Co., 
Niles-Bement-l’ond 
Drills, Spindle 


Cleveland, ©. 
Co., New York 


Three Rivers Tool Co., Three 
Rivers, Mich 

Drills, Ratchet 

Billings & Spencer Co., Hartford, 
Conn 

Parker Co.. Chas., Meriden, Conn 


’ratt & Co., Hartford, 
Conn. 


Standard 


Whitney 
Tool Co., C'eveland, O. 


Drying Apparatus 


American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynamos 
cc & C Electric Co., New 
Crocker-Wheeler Co., 

N. J 


York 
Ampere, 
Eck Dynamo & Motor Works, 
Belleville, N. J. 
Electro Dynamic Co, Bayonne, 
N. J 
New York 
Co., Cin., O. 
Milwaukee, 


General Electrie Co., 

Jantz & Leist Elee 

National Elee. Co., 
Wis 


Co., New York. 





Dynamos Continued 

Northern Elec. Mfg. Co., Madison 
Wis. 

Ridgway Dynamo & Engine Co 
Ridgway, Pa. 

Robbins & Myers Co., Springfield 
Ohio. 


Roth Bros. & Co.. Chicago, II! 


Sprague Elec. Co., New York 

Stanley Elec. Mfg. Co., Pitts 
field, Mass. 

Sturtevant Co., B. F., Hyde Park 
Mass. 


Triumph Elec. Co., Cincin., O 


Westinghouse Electric & Mfg. Co 
Pittsburg, Ta. 


Electrical Supplies 
American Elec. & Controller Co 


New York. 
Cutler-Ilammer Mfg. Co., Milwau 
kee, Wis. 


Electric Controller & Supply Co 
Cleveland. ©. 


Electro Dynamie Co., Bayonne 


(Ceneral Elec. Co.. New York 

Northern Elec. Mfg. Co., Mad 
son, Wis. 

toth Bros. & Co., Chicago, III 

Stanley Elee. Mfg. Co., Pitts 
field, Mass. 

Triumph Elee. Co., Cincinnati, © 


Westinghouse Electric & Mfg. Co 
Pittsburg, Pa. 

Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., © 


electric Controller & Supply Ce 
Cleveland, © 


Ilisey-Wolf Mach. Co., Cinecin., © 


Elevators 


Albro-Clem Elevator Co., Phila 
delIphia, Da 
Curtis & Co. Mfg. Co., St. Louis 


Mo. 
Morse, Williams & Co., Phila., Pa 


Emery Wheel Dressers 


ltesmond-Stephan Mfg. Co., U1 
bana, © 
ltickinson, Thos. I New York. 


Diamond Saw 
Buffalo, N. 


& Stamping Wks 
 e 
Machine Co., 


Worcester, 
Tool Co., Cleveland, O 
Wheels 

Wheels 


Standard 
Emery 


Nee Giinding 


Tool-room 
Philadelphia, Pa 


Enclosures, 
Merritt & Co., 
Engineers, Electrical 


Crocker-Wheeler Co., Ampere, 
m. 6d. 


Automobile 
Mfg 


Engines, 
Franklin 
N. 


Co., Syracuse, 


Olds (iasoline Engine “Works, 
Lansing. Mich. 

Engines, Gas and Gasoline 

Abenaque Mach. Wks., Westmin 


ster Station, Vt 
Backus Water Motor Co., New 
ark, N. J 


Columbus Mach. Co., Columbus, © 
Koos Gas Eng. Co., Springtield, © 
Jacobson Mach. & Mfg. Co., War 
ren, 2. 
Mathews, Ilugh, 
Mietz, August, 
New Era 
Ohio. 
Olds Gasoline 
sing, Mich 
Pierce-Crouch 
Brighton, Pa 
Struthevs-Wells Co., 


Kansas City, Mo 
New York 
Engine Co., Dayton, 


Gas 
Engine Wks., Lan 
Engine Co., New 
Warren, Va 
Engines, Oil 
Mietz, August, 


Engines, Steam 


American Blower Co., 
Mich. 


New York 


Detroit, 


Buffalo Forge Co., Buffalo, N.Y. 
Garden City Fan Co., Chicago, Il 
Rand Drill Co., New York 


Ridgway Dynamo «& Engine Co., 
Ridgway. la 


Struthers Wells Co.. Warren Pa 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Burt Mfg. Co., Akron, O 

Sturtevant Co., B. F., Hyde Park, 
Mass 
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Note how much was remov- ' jy 
ed, and note the time re- a ip 
quired to. remove it on this 
No. 3 Landis Universal 
Grinder. 

Can you equal it by any 
other device ? 

Bear in mind that this is the 
every-day rate of reduction 
with a Landis, not record 
time. You or any practical 
man can do as well with 
this machine. 


You can grind on it any- 





thing that can be ground on 
centers up to 12 in. swing 


by 42 in. long. It is equip- 





ped with every necessary 








chuck, rest, spindle, arbor, Cast Iron Hand Wheel. .o1o Removed 

trom Face and Side in 6 Min. 
etc., for general shop work. Bo. § Mach, 
We'll send you special bul- ~ — é4 - 
letin of this or any other of B+ 
the general Landis Grinders. f | ae ‘ [ 7 

} 3 

The No. 3 is the most use- = | | ros 
ful for the average machine Cast Steel. .010” Removed 


all over and Taper fitted in 12 Min 


shop. N » Mack 


Study These Examples of Wor 











& Wilson, Montreal, Canada. 


Landis Tool Company, WAYNESBORO, PA., U.S.A. 


_ AGENTS Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio Walter Hl. Foster Co., 114 Liberty St.. 
New York. Cc. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg 
Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao A. R. Williams Machinery Co., Toronto. Williams 


=~ 
k 














High Duty Bolt Cutter 


The new die scheme of the Landis Bolt Cutter marks the most important change in 
bolt cutting of modern times. It does away with practically all of the ills of the 
old style cutters, inaccuracy, frequent renewing of dies, etc. The chasers of the 
new style die can be set forward as fast as worn, giving twenty times the service of 


a hobbed die. 

















Z 








\ LANDIS MACHINE CO., + Waynesboro, Pa., U.S.A. 
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Sxhibition, Machinery 
Vhiladelphia Bourse, Phila., Pa. 
Extinguishers, Fire 


tadger & Sons Co., E. B., 
ton, Mass. 


Bos 


Fans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 


Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Ilyde Park. 
Mass. 

Westinghouse Elec. & Mfg. Co., 


Ia. 
Fans, Exhaust 
American 
Mich 
Garden City 
Sturtevant 
Mass. 


Pittsburg, 


Blower Co., Detroit, 
Fan Co., Chicago, Ill. 
Co., BB. F., Hyde Park, 


Files and Rasps 

sarnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Montgomery & Co., New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P., New York. 


Filing Machines 
Cochrane-Bly Co., Rochester, N. Y. 


Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Filler, Iron 

Clark Cast Steel Cement Co., 
Shelton, Conn. 


Felton, Sibley & Co., Phila., Da. 

Filters, Oil 

Burt Mfg. Co., Akron. O. 

Houghton & Co., E. F.. Philadel 
phia, Pa. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Coates Clipper Mfg. Co., Worces 
ter, Mass 

Gem Mfg. Co., Pittsburg, Pa. 

Stow Mfg. Co., Binghamton, N. Y. 

Forges 

joynton & Tlummer, Worcester, 
Mass 

Bradley & Son, C. C., Syracuse, 
N. ¥ 


Buffalo Forge Co., Buffalo, N.Y. 


Burke Mach. Co... Cleveland, © 

Ingersoll Sergeant Drill Co, New 
York 

Miner & Peck Mfg. Co., New 
Ilaven, Conn 

Sturtevant Co., B. F., Iyde Park, 
Mass 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 


Clapp Mfg. Co., E. D., Auburn, 
By. Ss 


Page-Storms Drop Forge  Co., 
Springtield, Mass 
Solid Steel Tool & 

Pittsburg, Va. 


Forge Co., 


Williams & Co., J. H., Brooklyn, 
| i 2 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 
Baldwin Steel Co., New 
Heppenstall Forge & 
Pittsburg, Da. 
Lang Co., G. R., Cincinnati, O. 


York. 
Knife Co., 


Page-Storms Drop Forge Co., 
Springtield, Mass. 

Solid Steel Tool & Forge Co., 
Pittsburg, Da. 


Wyman « 
Mass. 


Gordon, Worcester, 
Forming Machines 


Hartford Mch. Screw 
ford, Conn. 


Co.. Hart 


Foundry Furnishings 
Byram & Co., Inec., Detroit, Mich. 
Giem Mfg. Co., Pittsburg, Pa. 
Obermayer Co., S., Cincinnati, O. 
Paxswn Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Furnaces, Gas 
Am. Gas Furnace Co., N. Y. City 


Chicago Flexibie Shaft Co., Chi 
eago, Ill. 

Westmacott Co. J M., Provi 
dence, R. 1. 





Furniture, Machine Shop 

New .Britain Mach. Co., New Brit- 
ain. Conn. 

Gauges, Recording 

ristol Co., Waterbury, Conn. 

Gauges, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 


Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Ledford, Mass. 


Vratt & Whitney Co., Hartford. 
Conn. 
Rogers, John M., 


Drill Works, 


Boat, Gage & 

Gloucester City, 

Sawyer Tool Mf. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Gauges, Steam 


American Steam Gauge & Valve 
Mfg. ©o., Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 


Adams Co, Dubuque, Lowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Foote Bros. Gear Mach. Co., Chi- 
cago, Ill. 

Ganschow, Wm., Chicago, Ill. 

(ileason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles-Bement-Pond (Co., New York, 


ratt & Whitney Co., Hartford, 
Conn 
Whiton Machine Co., D. E., New 


London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa 
Boston Gear Wks., Boston, Mass. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Caldwell & Son Co., H. W., Chi 
cago, 
Cresson Co., Geo. V., Phila., Pa 
Davis, Rodney, Philadelphia, Pa. 
Karle Gear & Mach. Co., Vhila 
delphia, Da 
New 


Eberhardt Bros. Mach. Co., 
ark, BN. d. 
Faweus Mech. Co., Pittsburg. Pa 
Fellows Gear Shaper Co., Spring 
field, Vt. 
Foote Bros. Gear 
Chicago, Tl. 
Ganschow, Wm., Chicago, Ill. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass 
Hardinge Bros., Chicago, Ill. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Seott Co., 
Cleveland, ©. 
Massey Mach. 


& Mach. Co., 


The. 


Co., Watertown, 


my. me 
Messner Mfg. Co., Ferd., St. Louis, 
ALO”. 
New Process Raw Hide Co., Syra 
cuse, N. Y. 
Nuttall Co., R. D.. Pittsburg, Pa. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 

Philadelphia Gear Whks., Vhila 
delphia, Pa. 

Sawyer Gear Wks, Cleveland, O. 

Simonds Mfg. Co., Pittsburg, Pa. 

Syracuse Raw Hide Co., Syra- 
cuse, N. Y. 

Taylor-Wilson Mfg. Co., Alle 
gheny. Pa. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, Ill 

Farrell Fdry. & Mach. Co., An 


sonia, Conn. 
Franklin Mfg. Co., Syracuse, N. Y. 
Greenwald Co., LL. & E., Cinein., O. 


Taylor-Wilson Mfg. Co., Alle 
gheny, Pa. 

Gears, Rawhide 

Boston Gear Wks., Boston, Mass. 


Chicago Raw Hide Mfg. Co.. Chi- 
cago, ° 

Earle Gear & Mach. Co., Phila 
delphia, Pa. 

Fawcus Mech. Co., 

Gould & Eberhardt, 


Pittsburg, Pa. 
Newark, N. J. 





Gears, Rawhide—Continued 

Horsburgh & Scott Co., Cleveland, 
Ohio. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Syracuse Raw Hide Co., Syra- 
cuse, N. Y. 

Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Boston Gear Wks.. Boston, Mass. 

Fawcus Mch. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. 

Taylor-Wilson 
gheny, Pa. 

Graphite 

lixon Crucible Co., Jos., Jersey 
City, : 

Obermayer Co., 8., 


a. 


Co., Pittsburg, 
; Alle- 


Mfg. Co., 


Cincinnati, O. 


Grinders, Center 

Coates Clipper Mfg. Co., 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 


Worces- 


Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 

Grinders, Cutter 

Automatic Mach. Co., Greenfield, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. 1. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Garvin Machine Co.. New York. 

Gould & Eberhardt, Newark, N. J. 

Greenfield Mach. Co., Greenfield, 


Mass. 

Ileald Mach. Co., Worcester, 
Mass. 

Ilisey-Wolf Mach. Co., Cnein., O. 


Co., New York. 
Worces 


Niles-Bement-Pond 
Norton Emery Wheel Co., 
ter, Mass. 

Pratt & Whitney Co., 
Conn. 
Rivett-Dock 
Smith Co., 

Da. 


Hartford, 


soston,. Mass. 
G., Pittsburg, 


a... 

Chas. 

i 

Grinders, Disk 

Besly & Co., Chas. H., Chicago, 
11 

Provi., R. I. 
Worcester, 


Diamond Mach. Co., 
Ileald Machine Co., 
Mass. 

Iroquois Mach. Co., New 
Ney, R. W., Kingston, N. 
Ransom Mfg. Co., Oshkosh, 
Grinders, Drill 

HHeald Mech. Co., Worcester, Mass. 
Niles-Bement-Pond Co., New York. 
Standard Tool Co., Cleveland, O. 


York. 
. # 
Wis 


Portable 


i: 


Grinders, 


Heald Machine 
Ma 


ass. 
Hisey-Wolf Mach. Co., Cincin., O. 


Grinders, Tool 


Worcester, 


Armstrong Bros. Tool Co., Chi 
eago, Il. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 


Diamond Mach. Co., Prov., R. I. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Lutter & Gies, Milwaukee, Wis. 
Modern Tool Co., Erie, Pa. 

Nlies-Bement-Pond Co., New York 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring 

field, ©. 


Standard Tool Co., Cleveland, O. 


Vandyck Churchill Co., New York. 

Walker & Co., O. S., Worcester, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Grinding and Polishing Mn- 
chines 
Besly & Co., Chas. H., Chicago, 

Ill. 
Blount Co., J. G., Everett, Mass 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Builders’ Iron Foundry, Provi- 
dence, R. I 





Grinding and Polishing Ma- 
chines —Continued 

Burke Mach. Co.,-Cleveland, © 

Coates Clipper Mfg. Co., Worces 
ter, Mass 

Diamond Mach. 

Fairbanks Co., 


Co., 
New 


Peev.. &. 1. 
York. 


Goodell-Pratt Co., Greenfield, 
Mass. ’ 

Greenfield Mach. Co., Greenfield, 
Mass. 


Hill, Clarke & Co., Boston, Mass 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mehry. Co., 
Chicago, Ill 
Montgomery & Co., New York. 
Niles-Bement-Pond Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Wis. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Norton Grinding Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis 

Rivett-Dock Co., Boston, Mass 

Royersfcerd Fdry. & Mach. Co., 
Royersford, Pa. 


Safety Emery Wheel Co., Spring 


field, O. 
Smith Co., Chas. G., Pittsburg, 
a. 


Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 


Vitrified: Wheel Co., Westfield, 
Mass. 

Walker & Co., O. S., Worcester, 
Mass. 


Grinding Wheels 

Abrasive Material Co., 
phia, Pa. 

Adams Co., Dubuque, Iowa 

Builders Iron Foundry, 
dence, R. I. 

Carborundum Co., 
a = 


Philadel 


> 
Provi 


Niagara Falls, 

Diamond Mach. Co., Prov... R. I 

Hampden Cor. Wheel Co., Bright 
wood, Mass. 

Houghton & Co., E. F 
phia, Pa. 

National Corundum 
Buffalo, N. Y. 
Niles-Bement-Pond 
Norton Emery Wheel Co., 


Philadel 
Wheel Co., 


Co., New York 
Worces 


ter, Mass 
Safety Emery Wheel Co., Spring 
field, O : : 
Vitritied Wheel Co., Westfield, 
Mass 
Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 
Athol Machine Co., Athol, Mass 
Niles-Bement-Pond Co., New York 
Barrel Machinery 


Mach. Co., Prov., R. I 
Whitney Co., Hartford, 


lbiamond 
Pratt & 


Conn. 

Hack Saw Blades 
Frames 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Goodell-Pratt Co., Greenfield, 
Mass. 


Hammacher, Schlemmer & Co., 


New York. 


Montgomery & Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S.. Athol, Mass 


West Haven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Fairbanks Co., New York. 

Hoefer Mfg. Co., Freeport, III. 

Montgomery & Co., New York 

Niles-Bement-Pond Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Electric 


Northern Elec. Mfg. Co.., 
son, Wis 


Madi 


Hammers, Drop 

Billings & Spencer Co., 
Conn 

Bliss Co., E. W., Brooklyn, N. Y. 

Bradley & Son, C. C., Syracuse, 
a S 


Hartford, 


Chambersburg Engineering Co., 


Chambersburg, Ve 


2. 
Gould & Eberhardt. Newark, N. J. 
Merrill Bros., Brooklyn, N. Y. 
Miner, & Peck Mfg. Co., New 


Haven, Conn. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 
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Modern Methods of Manufacturing Welded Chain. 


It is perhaps not generally known that 
the United 
producer but also the 


States 1s not only the larges 
larg st 
welded chain in the world, and 
nual production reached, in the year just 
ended, the 50,000-ton mark This imdus 
try is probably one of the best examples 
growth made possible by the in 


the latest 


ot large 


troduction of types of labor 


saving machinery. The increasing demand 


for this product, which was greatly in 


excess of the production in 1001-2, result 


ed in many plants being started in th 
following year, and 1904 found the pro 
duction slightly in excess of the consump 
tion. The present era of prosperity and 
the general resumption of all manufactur 
business finds the production of welded 
and the 
prospects for a most satisfactory year are 


of the brightest 


ing 


4 


chain greater than ever before, 


11 


This industry is what one might call a 


transplanted industry, as in former years 


England supplied us with all chain, 


our 


but our consumption reached such pro 


portions that it was found necessary for 
us to enter this field as manufacturers. As 
the 


an accompaniment of transplanting, 


POW ELI 


the processes and the product 
corrected, improved ard developed 
to-day \m ( } ch COYg 1 S 
standard 
[The manufacture of cl ‘ es « 
sentially skilled labor and moder 
machiner\ is on these depen it only 
the q vy of th nished prod ut also 
the low cost of the pro Lh 
str: ons ven herewith s ww three « 
the lates nd most portant examples 
ot hor i\ gL iachinery, devised 1 





FIG I LINK WINDING MACHINE 


adapted to meet the demand for greatet 
production and better quality 
these thre« 


In order that the value of 


chain manufacture 
the old method 


still carried on in 


machines in modern 


may be more clearly seen, 


of manufacture, as it is 
parts of Europe, will first be de 


some 


scribed 


FORMER METHOD OF MAKING WELDED 
CHAIN 
Taking, for example, the way in which 


s-inch common chain was formerly made, 
we find that the smith placed in his fire 


several pieces of 74-inch straight, round 


iron which had been previously cut to the 


required length. As one of these reached 


welded . 2 I I One 


proper heat t r\ , it was 


} ; | ] ] 


withdrawn, one l )) ad HO in 


i hand 
| nd 
| k int re for her heat, 


then 


which 


und in the 1 nti nother prec 

1 been heat \\ t t U shape 
1] rst | ] | ny I ached 

st a white | t. w tak trom the 
nk last 
end 
f the U link drawn with 1 hand ham 
ner to a taper { ut 60 degrees with 


was called 


a 
—=—" 
_— 
— 
— 
— 
oe 
_— 
a 
_— 
— 


, 


} 


arfing the link, and w me end was 
thus scarfed the link w turned over and 


the other end scarted in a like manner, so 


that both ends were drawn to a taper, but 


on opposite cle The link was then 
placed on the horn of the anvil and the 
ends bent toward ch other, so that the 
carfed ends lapped tter which it was 


laid flat on the anvil, and these scarfed 


ends hammered closely together [his 
process completed the oval shape of the 
link, and it was placed bacl n the fire 


ld } { 


for the final and welding he 


When this 
was reached, the link was withdrawn from 
and thi irfed ends 

1 


link was turned over 


the fire were welded 


as the and back, so 





G10 
that every portion of the part of the link 
being welded should receive the proper 
working that was necessary to secure a 
perfect weld. By this process the smith 
could not weld over 250 pounds of 7g-inch 


common chain per day, this being equiva 
lent to 31 feet or 156 links as a day’s work, 
while chain 


and the quality of the 


this 


pro 


duced in manner was of the best, it 


was found that by performing part of the 
production could 


labor by machinery th 


be quadrupled and the quality bettered 


PRESENT METHOD OF MAKING WELDED 
CHAIN. 

Under the present process of manufac 

ture, we tind that the long bar is now 


“NG 


wound into a spiral of links on a link 


winding machine, and then cut up into 


links on the link-cutting machine, the cut 


ting process forming the scarfs on the 
ends of the links, these two machines sav 
ing the smith the cutting, bending and 


searting of the links, and doing away with 
two heatings of the iron that were neces 
the the 


winding and cutting are done with the 


sary under former process, as 


Tr . 1 
iron cold 


THE LINK WINDER. 
The link-winding machine, Fig. 1, con 
sists of a horizontal shaft about 4 feet 


long, which is operated by a belt and pul- 
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] gear d to one end, while on the other 
end is attached the winding mandrel or 
Chis mandrel can be changed 
the that 
outside dimensions 


link former 


according to links are to be 
con 
the 


One end of the bar of iron 


wound, and has 
forming to the inside dimensions of 
required link. 
is fastened over this mandrel by a moy 


able attachment, and a erooved guide 


wheel is lowered to meet the bar and press 
the mandrel by means of a 


As the 


started, the shaft slowly revolves and the 


it firmly on 
powerful spring. machine is 
iron is wound tightly around the mandrel 
in the form of a spiral or tight spring, the 
pressure of the groo\ ed guide wheel fore 


ing the iron to conform exactly to the de- 





M4 


« 
‘\@ 


FIG. 2. LINK CUTTING MACHINE, 
When the bar has been en 


tirely wound up the result is a spiral of 


Sire al shape 


links about 6 feet long, ready to be cut 
this 
9,000 pounds of bar iron can be wound 


into links. By means of machine 
into spirals in one day, equal to about 


5,000 links. In some rolling mills which 
supply chain manufacturers with rods, they 
have link-winding machines placed so that 
the bar of hot 


spirals as it comes from the rolls, as by so 


iron can be wound into 
doing the link winder can be run at a 
higher rate of speed, resulting in greater 
daily production and with less waste than 
by cold winding. 
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THE LINK CUTTER. 
The link cutting machine, Fig. 2, con 
sists of one fixed lower cutting blade and 
one sliding upper cutting blade, which 


slides in a groove and is operated by belt 
and pulley gears. The spirals are fed int 
the blades the left 

the cutter and held in such a manner that 


cutting from side of 
at an angle of 60 degrees 


the 


the iron 1s 


with the diaineter of rod, each cut 


releasing one link, wound and_ scarfed 


ready tor welding, and at the rate of 


one cut every second, or 36,000 links pet 


aay 


THE WELDING MACHINI 


The hammer on which chai 


Is now 


power 
welded is shown in Fig. 3, and 








represents the result of years of experi 


ment and trial. When the idea of welding 
the links of a chain by means of dies in 
stead of by blows of hand hammers was 
first conceived, a foot-power hammer was 
attached to the anvil, the hammer being 
hinged on the opposite side of the anvil 
from the smith and so arranged that by 


kicks on a foot treadle the smith could 
swing the hammer arm down to meet the 
face of the anvil. In the lower face of 


the hammer arm was attached the uppet 
die, and on the face of the anvil was at 
tached the lower die, the result being a 
smooth finish superior to that of a ham 
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mer welded link. 
the right direction, but it was soon found 


[his was a big step in 


that on large sizes of chain the labor of 
operating the hammer arm by foot-power 
was too great and the present well-known 
type of power-operated hammer was de 
vised to obviate this difficulty. The power 
for operating this type is conveyed to a 
pulley on the hammer base by means of 
a belt from the shafting of the shop ar- 
ranged to give the hammer a speed of 
about 120 strokes per minute. The weight 
of the hammer arm is in its head and the 
both to 


and to the pulling power exerted by a 


force of its blow is due gravity 


powerful spring. The machine is so ar- 
ranged that when not in use the arm is 
raised about a foot from the face of the 
anvil and held there by a catch, so that 
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and held up until another link is ready 
to weld 

By means of this hammer 1,000 pounds 
of 7g-inch chain can be welded in one 
day, equivalent to 124 feet or 626 links, be 
ing four times the daily production undet 


the old hand-hammer process. 


rHE DIES 
In regard to the dies used, the lowe: 
die consists of a block of steel cut away 
until a small rounded projection is left 


just fit inside the end of the 


link, while the upper « 


which will 


lie is a block of steel 
just hit 
the 


between the two dies being just th 


7 


so that it will 
the end of 


ove! 
the 


hollowed out 
the outside of link, 
space 


of the end of the link which is to be 


size 


welded These dies are fitted in Spaces 
left in the face of the hammer head and 





FIG. 3. 


when this catch is removed by a pressure 


on the foot treadle, the hammer will fall 
heavily on the face of the anvil Phe 
pulley on the hammer base operates a 


short shaft carrying an elliptical cam and 
is so arranged that when the hammer arm 


is caught and held up from the face of 
the anvil the cam will not meet the base 
of the arm, but when the afm has been 


released and descends on the anvil the base 
of the arm is brought within reach of the 
rotating cam, which strikes the base of 
the arm and raises the arm about a foot 
from the anvil, when further rotation of 
the cam releases the arm and permits it 
to fall again 


til the link has been welded, when by re 


This operation continues un 


leasing the foot treadle the arm is caught 





= ; <r. | 
X a 


st 





THE WELDING HAMMER, 


the face of the anvil, o that different 


size dies can be used on the sa 


ne pow: 1 


hammer, according to the size chain that 
is to be welded 
THE PROCESS OF WELDING 


Che 
in the glowing bed of coke in the 
that 
and, hooking it thru the link last 


smith selects from the several links 


furnace 


one has reached the welding heat 


welded 
places the open ends of the link over the 
li the foot 


aie, 
releases the hammer arm and the impact 


lower Pressurt treadle 


on 


of the blow forces the scarfed ends close ly 


together and welds the link, the dies re- 


ducing the body of the weld to the same 


size as the rest of the link and giving the 


weld a smooth finished appearance supe 


rior to hammer-welded chain About ter 
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blows of the hammer arm required 


to make and finish the we the interval 
between the blows of the arm being util 
ized by the smith to turn the link over 
and back on the lower d to lightly 
tap the weld with his hand hus 
giving the iron the proper w 





sary to secure a 


Che use of these three important ma 


chines has completely revolutionized the 
process of chain manufacture, the result 
being not only greatly increased produc 
tion but also a much better grade of chai 


nd greatly reduced cost 


The Work of the Trade School. 


In the discussion of a paper on “Trad 
Scho recenth e the Tech 
‘ Sor t tthe PP ( st. Ge ore 
W. Dickie f [ mm Works, S 
ly CIsce MOF I \ 
the may vy of't ve b 
nd | thinl \\ \ | ite 
the workshop. | vever, f 
( * cy { 
certain a ( t ott K 1 th 
S ) t l it 
n op ‘ 
trial aca 
? CCS il 4 t I . p 
—? 
rge estab t i 
to spend two ( 
room attache » t " 
Chere 
which, f t tt ) t 
innot be t t { \ 
We could ney x pec t to a tra 
school and get fitters, 1 t et 
work in the pyard work co 
evel nda !) I 
the commer é nent t Exe 
d from the trade t ft 


that is, the ability to do work in co 


mercial competition wit t fort 
part of such _ teaching, d tl is tl 
most important part ot ti e educati 
One hard thing for b to learn is 1 
bi prompt t W K \ the yl tle blow 
t 7 o | to | » stead doin 
effective work t t] W e blows at 
= o'clock 1 the « C1 t cq I 
the ability to produce « to enal 
is employe t keep | idily en 
ployed, and give him the regular con 
pensation for such work lhe school 


are not required to run a profitable 
ven, and they thu 


thine 


nes in order to keep o 


fail to teach the most 


Important 


that always confronts the tradesman; th 
is, that his production must be wort! 
more in the market than the remuneratio 
he expects to get for it 

I am quite interested in the subject 
and I occasionally visit the trade school 
especially the evening schools for impart 
ing technical knowledge to young m« 
who are at work in the shops all day 
They are doing a grand work, and they 


should receive from all technic 


men. The 


ore ¢ elp Tyra we 


supp rt 
trade 


must 


day schools are also 


not expect too 





) 
618 


much from them. I do not think that 
they can ever take the place of the regular 
system of apprenticeship in the shop. We 
have a large number of apprentices, about 
609, but not many of them come to us 


from the trade schools. 





Some Points About Tumbler Gears. 


BY A. L. DE LEEUW. 

The old-fashioned, and for a time, de- 
spised tumbler gear has come back to us 
and has retaken its place—with a ven- 
geance. The vengeance consists in mak- 
ing trouble all around and leading the 
unwary designer up against rocks and 
hidden reefs, which often wreck, or at 
least disable the ship which is to carry his 
intentions 

THE OLD-FASHIONED TUMBLER GEAR. 

The old-fashioned tumbler gear was 
used but seldom. It was confined in its 
duty almost entirely. to reverse motions. 
It could be found in aprons and _ head- 
stocks of lathe, in the elevating mechan- 
isms of radial drills, boring mills, planers, 
etc. It caused a little bit of trouble once 
in a while, because, under certain condi- 
tions, it was hard to throw in. The op- 
erating lever would slip occasionally, and 
perhaps strike the operator, raising the 
bump of profanity. At other times one 
of the gears would strip, but as the mech- 
anism was not used frequently those tricks 
caused but little hardship. And yet, slight 
as this hardship was, it was enough to 
condemn the tumbler and banish it when- 
ever there was a chance to get a good 
substitute. Spur and bevel gear reverses 
were used, first with positive clutches, and 
lately with friction clutches. The friction 
clutch came in favor because it would slip 
and thus avoid shock. Sometimes it would 
avoid shock to such an extent that it 
would slip all the time. This brought 
some manufacturers up to the point of 
placing friction clutches on the market 
that would not slip at all. I am inclined 
to think that in the latter case the slip is 
in the advertisement; for, if a non-slip- 
ping friction clutch fills the bill, a posi- 
tive clutch fills it equally well. A real 
good friction clutch is one which allows 
enough slip to avoid shock, but which 
does not slip when doing its legitimate 
work. However, this is really not to the 
point. 

Since mechanics have begun to find out 
the shortcomings of the tumbler gear, this 
gear has done some business of its own 
and secured for itself a solid footing in 
modern toois thru a new guise. It is 
now known as the sliding gear, meshing, 
by means of an idler, with a cone of 
gears: in other words, it is the familiar 
rapid-feed speed-changing mechanism. It 
may have been easy to banish the tumbler 
gear for reversing it; it is not so easy to 
do away with it where it accomplishes 
the change of speed of a shaft. Witness 
the many hundreds of patents of speed- 
changing devices, all based on the sliding 
pinion and the cone of gears. Like all 
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other things, this device has its peculiari- 
ties which should be understood if one 
wishes to use it to advantage. One of the 
difficulties one meets in the reversing 
tumbler is that it is often very hard to 
throw it in one direction, tho it may be 
easy enough to throw it in the other way. 
Not only does this behavior of the tumbler 
make it difficult for the operator, but if 
the cperator is strong enough to overcome 
the resistance he often succeeds merely 
in stripping the teeth off the tumbler gear. 
ACTION OF THE REVERSING TUMBLER. 
Fig. 1 shows why the tumbler acts this 
way. A is the driving and B is the driven 
gear of the system; C and D are the idlers. 
These latter gears are pivoted on a plate 
(the tumbler), which turns on the same 
center as B. The arrow shows the direc- 
tion in which A is supposed to move. 
A: few teeth of the gears A, C 
and D are represented by lines project- 
ing from the pitch circles of the gears. 
If we suppose gear B to be held rigidly, 
say by clamping it, then the projection on 
A, striking the projection on C, tends to 
move this projection inward; that is, 
toward the common center line of A and 
B. It cannot do this, however, without 
giving gear C a left-handed motion, and 
this would cause gear B to move left- 
handedly. As this gear, however, is 
locked, gear C cannot move and some- 
thing is going to break. In practise such 
conditions do not exist as gear B is not 
locked. But this gear is supposed to 
drive some load, and whatever resistance 
there is against driving, that much re- 
sistance must be overcome when throwing 
in the tumbler. If we suppose, for the 
sake of illustration, that gears A and B 
are of the same diameter, then these gears 
will have the same angular velocity after 
the tumbler is thrown in. As long as the 
tumbler is not quite in its place, however, 
these speeds are not necessarily the same. 
Imagine, for a moment, that gear C is 
locked so that the entire tumbler with 
its gears must turn around the center of 
B; then the angular velocity of shaft b 
is much less than that of shaft a; that is, 
in ratio of ap to bq. Not until gear C 
begins to turn around its axis does the 
strain on its teeth become greater. As 
any part of a mechanism always moves 
along the path of least resistance it fol- 
lows that gear C does not get motion 
about its axis until the tumbler is com- 
pletely thrown in. To summarize: When 
the tumbler is thrown in, so as to bring 
gear C into action, the operator will be 
assisted by the action of the gear teeth; 
in other words, the tumbler pulls itself 
into place, the strain on the gears is 
much less than that caused by the full 
load, and the load is started at a much 
diminished speed; all this keeps on until 
the tumbler is in position and the gears 
are fully in mesh. The strain on the teeth 
then tends to hold the tumbler in place. 
If, however, the tumbler is thrown from 
left to right (all other conditions being 
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unchanged), something entirely different 
happens, as will be seen by following the 
diagram again. The tumbler is thrown 
in from left to right, and the tooth on 4 
striking the tooth on D forces this back 
to the left. The operator must overcone 
this resistance, and by holding D in con 
tact with A allow the gear A to start the 
snaft b. 
succeeds in holding the tumbler in the 


Imagine for a moment that lh: 


required position; then it will be seen 
that shaft b must at once start up with 
its ultimate speed; but this is not all. If 
shaft a were standing still and the oper- 
ator were trying to throw in the tumbler 
he would have to start up shaft b and 
thus overcome the load. The resistan 
is at the tooth and his effort at the 
handle. The distances from these tw 
points to the center of B determine th: 
amount of effort to throw in the tumbler 
Thus it will be seen that he has to start 
the load with an unfavorable leverage, 
and that the driving shaft must start the 
load with a speed even greater than th 
ultimate speed. This explains why the 
tumbler throws in easy one way, and why 
the operator must hold back; while the 
other way the tumbler offers great r 
sistance and the tumbler gears are liable to 
be stripped. 
quite correct and the necessary correc 
tions will be made later. It may serve, 
however, to introduce the subject. 


The above analysis is not 


By reversing the direction of shaft a, 
C becomes the side which makes the 
trouble, while D is easy to throw in. In 
all other respects the case remains th 
same. 


PIVOTING THE TUMBLER AROUND THE CENTER 
OF THE DRIVING SHAFT. 

The tumbler shown in Fig. 1 was pivot 
ed around the center of the driven shaft 
Somewhat different conditions prevail 
when the center of the driving shaft is 


‘used as the pivot as in Fig. 2. 


In this case B is the driver, while A is 
the driven gear. The arrows indicate the 
directions of rotation. 
that neither gear C nor gear D can be 
thrown in without trouble. 
the direction of B, however, either gear 
may be thrown in without trouble. This 
latter arrangement therefore should be 
recommended for reversing tumblers, but 
for one consideration: Gears C and D 
would run as long as the driver is run 


It is easily seen 


By reversing 


ning, while with the tumbler pivoted on 
the driven shaft they would run only 
while doing duty. 
desirable to have as few gears running 


It is of course always 


as possible, tho this point may be over 
looked where something substantial can be 
gained. 

Tho the tumbler gears may be arranged 
so as to be thrown in with ease, or rather, 
tho one may expect this to be the case, 
one will find, occasionally, that something 
is the matter with the theory. Tho gear 
C (see Fig. 1) ought to go in without 
trouble, it 1s likely to cause disappointment 


in this respect. As always, this is not 
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because practise differs from 
because the theory is not complete. 


the Ty, but 


THE LINE OF At TION. 


three are shown: A 
B, the driven gear, and C, 
A to B and pivot d 
of of C 


a part of a tooth of 


In Fig. gears 


the driver ; 


RK 
an 


connecting 
A 


shown bearing against 


idler 


around A. part a tooth iS 


B. The teeth are supposed to be of the 
involute type, being cut with cutters of 
the Brown & Sharpe system that is, the 


system based on a rack tooth with straight 2 
sides, and inclined at an angle of 14% 8&¢at has to mesh with a cone ol gears, 
degrees to the normal. In this system the and where, consequently, 1t has to take 
line of action of the tooth surfaces 1s a different positions, only one position at 
straight line making an angle of 14% d the best can be so fav rable It is pos 
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DIAGRAMS OF VARIOUS ARRANGI MENTS OF TUMBLER 
grees with the common tangent of the sible, however, to select the centers So as 
pitch circles. The pressure exerted by one to make the idler go freely into mesh with 
tooth on the other 1s along this line x—yY all gears All that is mecessary 15 that 
is this line of action in the diagram The all lines Y—Y should intersect the line 
arrows show the direction of rotation of a—b; that 1s, the line of centers of driver 
the three gears The gear Ss is supposed and driven gears between the points a 


to pull itself into action according to the 
foregoing. Looking, however, at the direc 
tion of the line of action, this becomes 
somewhat doubtful. In the diagram this 
line intersects the line b—a between the 
points and a; and the pressure between 


C and B tends, 
gears in mesh 
in the relative positions of 


line Y—Y 


ever, 
ters, might bring the 


therefore, to bring these 
A slight variation, how- 
the cen- 
outside the 
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this pressure would 
and B apart. 

thru the point a 

This woul 


point a, in which case 
tend to throw the gears ¢ 
If the line X—Y 


tendency is neither way 


goes 


1 


the tumbler gears, 


the 
be the ideal position for 
easy to throw 


t not be forgotten, how 


as they would be 1 and to 
throw out. It mus 


s only when 


ever, that this condition preval 
the tumbler gears are fully in mesh, and 
| effort to throw them 


that it will take some 
diminishing when 
Where a tumbler 


in, this effort the gears 


ro deeper into imesh 


and b as in Fig. 4 
Suppose I should take 


~ 


it around gear C and toward gear A; 


it would at some time reach a position 
where the line X V will fall outside the 
line a This position of the gear B is 


indicated by Br. This fact that the pres- 
of action and not 


is along the line 


sure 
alone the common tangem causes some 
disappointment once im 4 while. On the 


sear B and circle 
then 


other hat 


agreeable 


id, 


surprise 


iain the drive! 
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We find in triangle 4 BC that AC 
6.94", and that angle ACB 59° 45. 


[he direction of rotation of the gears be- 
the 
the line of action, making an 


Angle AC Y 


ing as shown by 


arrows, 
represents 


gle of 104° 30’ with BC. 


alli’ 


therefore 104° 30 50° 45 = 44 
45 We can now find the length of line 
! E, which is drawn perpendicular to line 
Y—Y. AE AG sine A CE = 6.94 

sine 44 45 0.94 0.70401 = 4.886 
The pressure at the teeth of the driver is 
upposed to be 600 pounds, and consequent- 
ly this is the pressure at the point C. The 
moment of this force and lever arm A FE 

600 < 4.886 2928. Taking the length 


follows 
at the handle will have 


» hold the 


of the handle to be 16 inches, it 


that the pressure 


oO be 


183 pounds in order t 


tumbler in place. 

If the rotation had been the opposite 
from the one shown in the diagram, angl« 
I’ C B would have been 75° 30’, and there 
fore angle ACE 75° 30 50° 457 
I< a 


{ 

Following the same line of computation 
as before, we would find the required pres- 
sure at the handle to be 70 pounds. 

Many interesting combinations of tum- 
bler gears can be developed when keeping 
the foregoing in mind; and, what is almost 
equally important, many combinations will 
As it 
impracticable be 
after, I think this 

may have 
value to the designer and tool builder. 


he found to be impracticable. is 
cheaper to find what is 
fore it is attempted than 
analysis, tho incomplete, some 

There is one little point which was not 
mentioned, but 
be lost 


which nevertheless should 


not sight of. I spoke of pivoting 
the tumbler around the driver, or around the 
driven gear. Either way may have its ad- 
vantages; but, where the tumbler is of the 
nature of a sliding lever (as in the well- 
Hendey-Norton feed), there the 
tumbler should be pivoted around the driv- 


ing shaft, as it will be very hard to slide 


known 


the lever along a shaft which is standing 
still 


We hear much about forging to the 
front, taking time by the forelock, seizing 
the bull by the horns and the like, and 
also that the man with the tail-hold is 
entirely ignored. Nine men out of ten 
wisely follow, and succeed, where one 
does who charges around at the front all 
the tim If you miss the forelock, seize 


the tail. It is the hanging on more than 


the particular hold that counts. The man 
will go just as fast and nearly as far who 
has hold of the tail as the one hanging 
on to the horn; besides, he can hold on 
better and 1s in less danger. Young man, 
don’t be too anxious to get rapidly to the 
front, but hang on to what you have and 
vou will get ahead in the world just as 
fast as you deserve.—The Sedgwick Pan- 
tagraph 


for soldering is 
made by dissolving rosin in alcohol 


A non-corrosive flux 


line X—Y 
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New Method of Dr 


BY HENRY 
The method of drying large molds, com 
called skin drying, is a factor 


of 


monly in 


foundry practise which 


the 


great 1m 


1S 


portance in successful turning out of 


smooth, sound castings. Not infrequently 


it is necessary to dry molds for castings, 


such as engine frames, bed plates, main 
bearings, etc., weighing as much as fifty 
tons. 

When a mold is not properly dried 
the result upon the casting itself is at 
once apparent. It will be either strained, 
scabbed or buckled. In order to avoid 
these difficulties the heat must be so dis- 
tributed as to maintain the temperature 


at as uniform a degree as possible, in all 
parts of the mold 
Where the heat is too intense, especially 


when the mold is still green, there is apt 
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ying Large Molds. 
“BIEGEL. 
of a stove such as that shown in Fig 


which is in constant use at the West Alli 
Allis-Chalmer 
[his stove has been employed 
of and 


the best and most economical prov 


(Milwaukee) works of the 
Company. 
in all 
to be 


kinds work its use foun 


seen that the stove is sin 
lined 


m¢ 


It will be 


ess 


ply a round casting with fire-bric 


and tor attached 
the 


enters 


and having a fan 


Directly in front of fan is a 


Sma 


channelway which both ends ot 


the stove The blast goes over and als 
passes thru the fire, thus blowing it and 
heating the air for the mold. Suitabl 


blast 
On the opposite 


dampers provide for dividing the 
between the two channels 
the 


seen 


from the channelway 


The hot 


side ot fire box 


be 


air passes into this chamber, which is 


may another chamber 











FIG. I. STOVE FOR 


to be developed a defective place in the 


casting, for the reason that such heat will 


drive the moisture back from the surface 
of the mold in the form of steam and 
there being no opportunity for it to escape 
this vapor will push the surface of the 


mold outward, slightly indenting the cast 
ing. This is particularly the case with ref 
erence to the facing sand, in portions of 
which pockets may be formed where gases 
accumulate while the mold is being poured 
As to the level of 


a pocket, the gases ignite and consequently 


the metal rises such 


an explosion takes place, with the inevita 
ble result upon the casting 
Drying molds with charcoal has_ been 


the practise for many years, but it should 
wherever drying 1s 


It 


unclean 


be done awe2y with 


done to any great extent not only 


leaves the mold in an condition 


but is expensive compared with the use 











DRYING MOLDS. 

lined itl -e-bricl } 

lined with hre-brick, at the top or t 
stove 


The stove can be fired with eithet 


soft coke. 


or The round pot seen on th 
floor beside the stove in Fig. 1, which 
also lined with fire-brick, is used to d 
tribute the hot air to the mold, the hol 
in the side being large enough to allow 
pipes to be laid at any angle desired. Afte1 
the pipes are inserted, the joints are seal 
with loam 

Fig. 2 shows a number of stoves lt 


utensils used In connection with them, t] 


number of them giving an idea of tl 


extent to which they are employed 

By this process, molds representing 
heavy castings, say from 12 to 15 tons 
weight, can be dried in 10 hours, wht 
those of the larger size require from 15 


When it is considered 
both the cope and bottom are being dried 


to 20 hours that 
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FIG 4 \ COLLECTION OF STOVES AND THEIR EQUIPMENT. 


at the same time, the advantage is mani- a short piece of pipe, somewhat larger than depth of mold ould be kept at 
fest. the pipe used for distributing the air. This about 12 inches trom the surtac lig. 4 
Fig. 3 shows the cope of an engine bed is done to protect the cope when the pipe shows everythi in readin for dry 


piped up ready for the pit. At the places is passed thru, and also to shield it from ing 


in the cope where entry for the hot air contact with the latter when heated. Thi Fig. 5 illustrates the manner of drymg 


must be secured, it is necessary to ram up’ length of pipe must be governed by the the molds on the floor, entry being given 


























FIG. 3 AN ENGINE BED COPE PIPED UP 
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to the heat wherever it is likely to be the 
most effective in its operation. 

If the mold is so constructed as to per- 
mit of doing so, it is best to allow the 
heat to enter at places where the molten 
metal does not come in direct contact, as 
for instance, core prints. In that case 


the place of entry does not have to b« 


made uj 

When a fire is started, the stove should 
be left open until combustion is well under 
way. ‘This will allow the gases which 
would otherwise accumulate in the mold 
to burn off gradually, thus lessening the 
danger of explosions 


A novel explanation to account for lack 
of business has been sent in to a Chicago 
jobber from the great Northwest. “The 
farmers are not buying because they have 
money.” Was there ever such a reason 
given before? ‘The letter states that all 
thru the Northwest thousands of mort 
gages have been canceled in the last few 
years and this year, for the first time in 
their lives, the farmers have bank ac 
counts. They are playing with them, try- 
ing to see who shall get the biggest; every 
dollar they can scrape goes to pile up the 
bank account, and the tradesmen are suf 
fering from this saving. “lhe farmers 
are not buying, because they have money 
Holy smoke! This is nearly as good as 
the story of the Southern farmer whe 
burned his cotton to increase the price 





May IT, 1905 


AMERICAN MACHINIST 














FIG. 4 THE STOVE IN OPERATION, 

















ANOTHER METHOD OF CONNECTING THE STOVE 
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Dies for Making and Driving Double- 
Pointed Tacks. 


BY S. A. WORCESTER. 


Some months ago I had occasion to de 


sign a machine for making and driving a 


one stroke twenty-seven double-pointed 
tacks in a row. The tacks were to be 
made from a coil of flattened wire and 


driven thru 2 canvas belt into an oak slat, 
the points coming thru the slat and clinch 
These ca belts 


their oak slats are used on harvesting ma 


ing smoothly. nvas with 
The vital part of the machine is 
tack 


chines. 
making and driving the 


hyn 


the die for 
‘\ 


UO 





Sliding 


Fram 
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the dies appeared to be good for at least 
3,000,000 more tacks before any sharpen 
ing No 


tacks were made, except a very few which 


would be necessary. defective 


were caused by short kinks in the wire. 
The complete apparatus consists essen 


tially of the rear and front dies, the slid 


@ shear and bender, the sliding bender, 


ng 


the swinging bender and the driver, all as 
here shown in general elevations and in 
details. The two flattened wires, which 
are fed into the die from the rear side, lhe 


over the swinging benders, so that when 


the sliding shear, descending, cuts them 
off, the ends are bent over the swinging 
— 
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DIE FOR MAKING AND DRIVING DOUBLE-POINTED TACKS AT 
Two different widths of canvas and lengths sender by the sliding bender and the shear 
of slat were used and the dies at the ends and bender which are forced down to 
of the row each made and drove two tacks gether by the disengaging hook on the 
about 9-16 inch apart, while the other crosshead of the machine. When these 
twenty-three dies made and drove but one two benders have completed their stroke, 


tack each. 
Before making the full set of twenty-five 


] 


dies one experimental double die was made 
with a cheap device for running it, and it 
was tested for durability and satisfactory 
operation by making about 3,000,000 tacks, 
of at different 
were driven thru oak 
At the close of this test 


thousand which 
of the test 


slats and canvas 


several 
times 


which brings their lower ends flush with 
the bottom face of the dies, the tripping 
pin, striking the beveled surface of the 


disengaging hook, disconnects it from the 


caps, which are not further affected by 
its continued downward travel 

About this time the lower end of the 
driver, whose upper end is_ positively 


clamped to the crosshead, is pushing the 
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completed tacks downward e enlarged 
portion of the driver when in its uppet 
position, as shown in the ft elevation 
holds the upper ends of the swinging bend 
ers outward and the ver ends Osit 
for bending the tacks In descending, 
after the shear and benders have cor 
pleted the tack, this enlarged part ol 
driver tores he lower end f e swin 
ing benders out of the tacks 1 clear of 
the descending driver | t k 1s p 
tively guided in bending and in driving 
until it 1s clinched. bv the corner grooves 1n 
the shear and bender and the sliding 
bender. It is so well and firmly guided 
Jj = 
! 
| 
 f ‘ 
D 
|| 
der | 
i 
= i 
: Bend . ¢ Bead ) 
S ID 
Driver 
"4 # 
’ cual ou 
| 
| 
' 
a == 
1) Hook 
imertcan M..chtnut 
ONE OPERATIOD 
that it will drive into oa vithout 
any difficulty, and without breaking o 
doubling the tack. On the return stroke 
of the crosshead the disengaging hook 
takes hold of the cay and draws bacl 
both sliding bender » as to clear the 
entering wire, while the returning driver 


throws out winging 


benders, brit ging the 
position for bending the 
stationary shear bla 


the rear 


the upper! ends of the 


lowet ends again 


into tacks The 
-e held in position 

the set 
The rear die is 


but the shear 


endwise in screw 
in the half 


threaded to fit this set-screw 


round groove 





blade is grooved to fit the outside of the 
The stationary shear blade is held 
sidewise by the set-screw in the back of 
die. 
single 
with but one shear blade and 


crew 


the rear 
The 
were made 


one swinging bender, and the driver had 


dies for making one tack 


the projection for operating the swinging 
bender on one edge only. The rear die is 
shaped, of course, to fit the single shear 
and bender. The machine makes one rev- 


lution at a time, like the ordinary power 


press, stopping always with the crosshead 
it the upper end of its stroke and the 
parts in position to allow another length 
of wire to be fed in. The slat and canvas 


ire held up firmly against the bottom face 
of the dies by a tempered steel bar curved 
slat. All important wearing parts 
were made of Styrian tool steel, carefully 
hardened and tempered. 


to fit the 





Boiler Manholes Too Small. 
We 


who with some little difficulty managed 


remember a case of an inspector 
to enter the drum of an elephant boiler. 
\fter completing his inspection he tried 
feet first, as he could not 
around in the but 
found this more difficult than he antici- 
pated. were free 
him, but each time his clothes crumpled 
blocked 


to pass out 


turn restricted space, 


Endeavors made to 


up and the way, and it was 
only by hacking and cutting off his 
clothes, which took some considerable 


time, that he was liberated in an exhaust- 
ed condition. Another case occurred only 
this instance an en- 
gine fitter, employed by the North-West- 
ern 


a few days ago. In 
Railway at Crewe, was repairing a 
locomotive, when he had occasion to get 
inside the water tank, the inlet of which 
was exceedingly small. He got in with 
little difficulty, but found he could not get 
out, The 
extricate 


efforts of other workmen to 
him He be- 
came exhausted and lay in the tank un 


conscious. A 


were unavailing. 


number of mechanics had 
to be summoned, and the engine was taken 
the fellow 
when it found 


to pieces before unfortunate 
could be 


necessary to take him to the hospital 


released, was 


Mechanical Engineer, London. 


How many kinds of insurance are there? 
Here is a Western agent’s list, which may 
or may not be complete: Fire, life, safe, 
rents, theft, credit, patent, marine, torna 
do, accident, burglary, sprinkler, lightning, 
plate glass, transportation, tourists’ bag- 
gage, bank and messenger, robbery, tail- 
ors’ and furniture floaters’, physicians’ and 
druggists’ liability, travelers’ samples, fi- 
delity, official, guaranteed attorneys’ de- 
and court 
bonds, teams, health, postal, elevator, cas- 


partment, contract, judicial 
ualty, flywheel, leaseholds, automobile, con- 
tingent, steam boiler, landlords’ liability, 
collective, 
cense, general liability, hold-up insurance, 
Insurance Press 


workmen’s liquor dealers’ li- 


bank accounts.- 
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Grinding. 
BY B. A. CHATHAM. 
The correspondence on this subject, in 
addition to its educational value, often 
cives evidence of a refining influence 


where grinding has been introduced. 
GRINDING CORLISS VALVES. 

Thus Mr. Henry is curious to know why 
his valves don’t grind straight, and tho 
the error may be of no material impor- 
tance in this particular case, it would prob- 
ably have passed unnoticed or have been 
had been machined by a 
measurements are 
Curi- 
ously enough, I had heard a similar com- 
plaint from three different operators who 
were unknown to each other and in the 


disregarded if it 
method where 
more the exception than the rule. 


close 


only opportunity personally experienced in 
grinding such a valye—the exhaust pattern 

the same thing appeared, tho the meas- 
uring tools used were such as did not 
register the amount of error. The impres- 
which 
cause, 


sion was that the sag of the piece 
measured 9x4x3 inches—was the 
and tho this by reason of gravity would be 
in a vertical direction, the tendency for this 
sag to be inclined in the direction of its 
motion or toward the wheel, would be 
enough to cause the error mentioned; Mr. 
Henry gave no definite dimensions, and 
this reason may not apply, but it may be 
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FIG. T. WORK TO BE GROUND 


that the error is more apparent than real 
and the small place may be merely at the 
points where only is it possible to take 
dimensions. In grinding gray iron there 
is always a tendency for the wheel to cut 
deeper where the resistance is the least bit 
prolonged, and in this case meeting and 
leaving the broken edges of the casting 
would probably cause more to be ground 
from these points; this may be easily illus- 
trated in the grinding of any piece of gray 
iron, for if we let the wheel rin over the 
end without relieving the pressure of cut, 
it will score the work and cut deeper when 
some fraction of its width has passed the 
end. If opportunity offered I should make 
the test of making a pair of valves a close 
fit and after tapping thru their respective 
holes note the marking. 

With reference to the first assumed cause 
the error is unavoidable, but if the latter 
the trouble may be minimized by keeping 
the wheel perfectly free cutting, tho this 
will mean repeatedly truing with the dia- 
mond. 

GRINDING GRAY IRON. 

The trouble in grinding gray iron is that 
it dulls the grit of the wheel very quickly 
and glazing after this no 
grinding is possible, and the action of the 
merely that of polishing until 
exerted to break the 


commences ; 


wheel is 


enough pressure is 
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face of the wheel. 
that in all this reference is made to finish 
ing only and what is meant to be conveyed 
is that a wheel of any grade will act in 


It must be understood 


this manner on gray iron, more especially 
if chilled, and is somewhat opposite to 
what takes place in finishing steel. In fin- 
ishing steel there is a point reached where 
the wheel will act in the same manner 
that is, it will glaze and the length of 
time for which it is effective depends o1 
the texture of the material ground. Wit! 
hardened steel the period of efficiency is 
about the same as for gray iron, but f 
soft machinery steel it is considerably 
longer, and I also find this further diffe: 
ence: With steel you can break the dulled 
surface grit away by an increased work 
speed and so get the wheel sharp and in 
serviceable condition again, but with gray 
or chilled iron this remedy doesn’t apply 
even with a wheel so soft as a Norton “J.” 
It may be as an argument opposed to this 
that a still softer wheel should be used, but 
there seems to be a limit to this if a passa 
ble finish is to be obtained, because a too 
free-cutting wheel, or one whose grit 
constantly being replaced, will scratch the 
work. 

GRINDING CHILLED ROLLS. 

A recent experience in grinding chilled 
rolls may have something in common with 
Mr. Henry’s valves. They were mounted 
on steel spindles and required to be “light 
tight.” Three who 
have had many years’ experience in grind 


separate individuals 


ing and supervising this class of work 
have assured me that they find and have 
got to consider it an impossibility to attain 
this accuracy 

means; their practise is to grind the rolls 
by trial—that is, they place them in contact 
on a suitably constructed frame and note 
the points where they touch, afterward r 


mentioned by automatic 


ducing the diameter at those points. They 
do not use a master roll, which would 
seem to be desirable, but make them in 


pairs and they claim it to be the only pos 
sible method, altho the ways of the ma 
chine used may be quite true; neither do 
they profess to know or to have found any 


It would be interesting to 


reason for it. 
know if a similar difficulty is experienced 
on your side of the Atlantic, or is it only 
a question of wheels which, if truly cutting 
and not merely rubbing, would seem bound 


to copy on the work ground the alinement 


of the ways. In the personal experienc: 


mentioned the attempt to grind the roll by 
automatic traversing was a failure, but th 
reason for this seemed to be that the m 


chine did not grind straight, as was prov: 


Norton. 


by the test suggested by Mr 
COST OF WHEELS 

Perhaps there is no greater retardi1 
influence to the adoption of grinding pri 
cesses than the feared cost of tho 
that this need not be considered if they ar 


wheels, 
used intelligently may be gathered from the 
following experiences of a Norton plain 
grinding machine. 

We grind many pieces, especially shafts 
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and screw blanks, without any previous .0005 inch and the bars are 15 and 174 ing one un 











turning, merely straightening the stock and_ inches diameter. Bars of spring steel for wheel has worn quite smoot After tl 
centering and facing in the Jones & Lam- use in our automatics are ground in 8- point has been reached, we get rally fi 
son turret lathe, and have adopted this and 10-foot lengths, as we find it cheaper that we cat rease the speed within ¢ 
system because we found it more econom to buy black stock and grind than it is to tain limits without rting t quality 
cal to grind right out than it was to buy drawn stock. We remove about 1-16 finish and faste feed 
rough-turn first. In addition to the labor inch and allow a limit of .oo2 +- and nd feed 
nvolved in the lat n the act turning the time \ es from 30 to 45 minutes I t ( 
ve had to re-str uighten the pieces befor ne ¢ size bars t go the oC tim ri ( t 
i hey could e€ g nd ind the were Oo er n icount of the ex V ese ire 
expenses ncurred wi] ch iré diffi t ) )-10 cn QM 1e¢ \\ | y nac 1 
estimate is they refer to transport id fts whet reduct Ss at the end exceed N ( I ( 
leric work involve vhere operatio1 one-eig ot the i nete advan I 
mult plied I ther th t S VC tage st l I l rré ¢ ynen ey t t 
found after experiment that the amount go to be centered and they are turned to lv: r 
f stock in the rough bar, instead of being hape, leaving 1-32 inch to be removed by der shatt f t ( 
an item of extra cost in the time for grind- grinding After being ground they are est W t ( ts ¢ 
ng, W really idvantage » the oper rned ive yulder . ed and ed rp . nd it 
tor, as he could attack the piece with con- ends threaded when necessary oesnt st t { ning ¢ 
fidence and with the knowledge that there =e eee wees n ed f ¢ x 
was no excessive caution requisite, as is that there t ve and a 
the case where previous labor with its We find that thing to insure rt d : ved. 7 
ittendant mistakes has been incurred. Thes¢ economy of wheel and also rapidity of former may careful m 
of course are in the shape of low places vork is to have th bla *k stock as free from da smooth ! t ee] 
in the diameter d were a seauence of short kinks as possible, for when these tters sharp \ t-oft to t . ther 
the cheap labor employed in rough-turn re present they wear the wheel excessive e val 1 ) re 
ing. We have found, in common with y, and also nece te traversing Ove! rue Cy must 
others, that to make an actually universal sd o1 he piece g wind unt pported . t \ 
table of feeds and speeds for our erinding I rad ( { I ‘d 
department would be a big job, but are imete! 1 if ( ed 3 
satisfied that we are gradually getting val must do 4 ( t g with pat 
uable data to work upon for much repet Tul accuracy 1 ving too much 1 
tion work. g | f I I ed, tl 
nust | 1 to insure the 
DATA ON GRINDING ) eae * ae aed “ ; 
VCal ¢ aecr¢ 
For instance, we have numerous pieces . ——} liameter of the shaft, and even when tl 


f cast steel to grind 1%4x10™% inches; we ae | ittained it not a permanency becau 








ised a 24-M Norton wheel and found that / iin eee ian ine ages eee lly He 
by running the work at 35 feet per minute ; aes eis Taal 2p sneer gh 
with a table feed of 8 feet per minute and ae 1 ait Cae tone tentll eaucks thane hee be 
a cross-feed of 003 inch per traverse, the . nent in refitting them t was imagined 
vheel wore .0045 inch in removing .045 ent welled dios nase lal 
inch, which was the amount that had to be weindine black stock, but we have fou 
removed: we reduced the spec d till it se igs _ ¥2 no difficult in produ oe lindric 
reached 18 feet per minute with same table ; citi asl ailia waa i tien « 
feed and with cross-slide feed of .oo2 inch they are ground down. Previous to our | 1 tl n | 
per traverse; when we found the wheel recognizing this, we had much trouble alway ; agerra 
vore only .oor inch and the time consumed with the pieces springing on account of formed by the upper and lower steady 
was 30 seconds less than with the previous the heat generated with the heavy cut at blocks, or an error i Baten theese Ten 
speed. We found that at the higher speed these points. S ill with spring cal ae a a a 
the wheel would still show bright sparks ipers is essenti » control the diameter h ed | ner ¢ 
for a longer period after feeding had ceased while the piece is running, as much time bout &s dee nd tl or — 
than was the case with the lower speed. may be lost by stopping the work and go- 60d , 
We tried a still slower speed, but the ing from end to end with the micrometer. lower cdg t bel t] +] 
wear of wheel being the san ind the We spring the shafts up from the middle than al lf | ee - 
table feed having to be reduced to suit the vhen setting th teadv blocks. tho only ic al , de 
reduced work speed, the time was 4! n amount that idged sufficient to pre ee len if 4] ey 
minutes as against 4 minutes for the next nt undue vibration; having found that upper strip be too r) 
previous record, and this being considered the higher the middle of the piece is above , 
+1} h t ¢ ) fo that A eter of _—— ° 41 c= pa : 
naterial, we adhere to it t eco h its edg hen reaching the end 
omical tions for otl meters co ent feed ta mar the fir wes ' 
re arrived . ca. } nd tho ] VV roug ' ertitiies oe inch - ’ ‘ ¢ , 
hang f ( . ee 5 ie eee te ’ is 
Assib] cet our dat the t time ] ; he ter , necessarv ] f 
sequired for 1 eriment would afterward thing the wheel with th ; t ’ 
T well rep 1 ’ large number mot 1 ind thet proces 1 to fini h Tl - + al pees o 4] . ; . 
of cit ular die ire n de from nortic ns of inv piece wl ich have steadies —- f - ag a 
cast-steel bars in 10-foot lengths: the black bearing on them we leave till the last when n diameter 
stock is ruled straight and centered and possible, so that the last cuts over the We t le t ret al 
we grind a length in 45 to 60 minutes, re- piece may remove any marks they may be practical d t | for this n 
moving 1-16 inch. No elaborate finish is liable to leave. We commence usually by rial, as we find that the wear of wheel 
cee | natant feed as 


required, but they must be straight within finishing at a slower speed than the rough 
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speed are maintained. The reason for this 
seems to be in the wheel not wearing uni- 
formly true, as is the case with steel, but 
rather breaks away in patches and gets 
rapidly out of truth when heavy cuts are 
taken. We have some gray-iron pillars, 
shown in sketch, which are square on the 
end, These were turned in two cuts, leaving 
.030 to .040 inch for grinding. We tried var- 
ious wheels, but all wore excessively, the 
best losing about 1-16 inch of its diameter 
in grinding one pillar, which was considered 
too wasteful, tho there was a material sav- 
ing over the previous method of finishing 
them right out in the lathe. We have now 
improved on this by taking the second cut 
in the lathe at a feed of % with a 
broad-nosed tool and leaving .015 to .025 
inch for grinding. This calls for a little 
more care in the lathe, but we save this 
and wears 
grinding We 
grind one of these pieces in 40 minutes, in- 
cluding handling. We rough all our work 
at a wheel speed of 6,000 feet per minute 
and finish steel at the same speed, but we 


inch 


time in grinding the wheel 


about 1-16 inch in five. 


finish gray and chilled iron at 5,000 feet, 
which speed seems to suit the wheel better 
We traverse 
over the work a greater number of times 
at thi 
and it may be that the lower speed leaves 
the surface grit effective for a longer pe- 
When chatter marks do appear we 


for finishing. find we can 


speed without danger of chatter, 


riod 
re-true the wheel right away, because we 
find that 
removes 


a change of work speed rarely 


them, as is the case with steel. 
In finishing the latter material, if chatter 
marks appear in spite of all precautions 
that have been taken in the way of steadies 
a change 
of speed, either higher or lower, will some 


When 
this method fails we re-true the wheel. 


and suitable wheel, we find that 


times cause their disappearance. 


THE OLDER METHOD COMPARED, 


The shaft shown at Fig. 3 will serve to 
illustrate our method of machining this 
and somewhat similar pieces compared 
with our previous method, which was as 
follows: We took a bar of stock 13% 
inches diameter and turned it in the engine 
lathe. We feed of 20 per inch 
with a high speed, and the turning occu- 
pied 50 minutes, including chasing the 
the Straightening 
then required before the piece could be 


used a 


thread on end. was 
ground and this averaged 10 minutes per 
shaft. About .020 inch was left for grind- 
ing and the time for this operation was 
1% hours, tho occasionally 2™% hours or 
more were taken thru the springing of the 
the necessity of springing the 
whole body to allow low spots to clean up. 


pricce, OF 


We now take stock 1 5-16 inch (which 


is a saving in weight of raw material) 


and after straightening it goes to the turret 


lathe. It is then centered and the smaller 
end turned 1-32 inch larger than dimen- 
sions shown. The other end is merely 
faced; this occupies 15 minutes. It then 


goes to be ground, and is first roughed 
over the 11-inch portion and the 1-16 inch 
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reduction is made on the end, .oo2 inch 
being left for finishing. It is then reversed 
and the smaller sizes first roughed to the 
limit. After truing the wheel up, 
these are first the piece 
again reversed and the 1 3-16 inch part 
finished, then the main body. It is then 
returned to the turret lathe, where shoul- 
ders are squared and the end threaded, 
which takes 10 minutes. The grinding of 
the shaft occupies an average of 1% hours, 
but the time is gradually being reduced 
with the growing skill of the operator. We 
seldom have a piece spring, nor are hardly 
likely to have without a change of oper- 
ators, when the new man will have to be 
taught first not to burn the work with 
heavy cuts at any one spot if he wants 


same 


Sizes finished, 


to avoid springing with its many aggrava- 
We find that cost of wheel is not 
to be considered when saving in time is 
taken into account, and I may say inci- 
dentally that two years ago these same 
shafts (which have to be very accurate) 
eight hours, tho that was 
previous to our grinding them. 


tions. 


took seven or 


WHEELS TOO SPEED TOO LOW. 


Paul Wesley in his 
grinding, at page 764, is apparently repeat- 
ing the mistake I formerly made in using 
too hard wheels and too low wheel speed 


HARD 


matter of small 


on small work; he grinds 34-inch hard 


| 
| 
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any metallic ones. To counteract vibra- 
tion a cushion is more of a requisite than 
a steady as the term is understood, and 
wood has always seemed to me the ideal 
material. Besides being easily adapted, for 
Paul Wesley’s requirements I should im- 
agine that wooden shoes with a light ten- 
sion spring behind them would stop his 
chatter marks and would not interfere with 
the accuracy of taper. One shoe only 
might be tried behind the portion ground 
and if not effectual might be 
placed close up to the center at the oppo- 
His method of driving small 
bushes is good for not requiring 
accuracy, but trusting to the truth of the 


another 
site end. 
work 


edge of a hole seems to me like taking 
things for granted, tho the fact of 
using a set wheel for a reduction of .006 


his 


seems, to say the least, a remarkable feat. 
CHATTER MARKS. 


Mr. Wesley’s opening remarks about 
high speed and vibration raise the whole 
question of chatter marks, as I presume he 
means to infer the liability of them to 
appear whén he speaks of the necessary 
high speed. These chatter marks with 
their sometimes 
known cure are the grinder’s greatest trou- 
ble, and probably it is only the want of an 
accumulation of AMERICAN MACHINIST 


readers’ experiences that is needed to solve 


invisible cause and un- 





1K . 
LU 


FIG. 3. 
steel with a 70-M wheel, which is just 
possible it seems, tho personally I never 
use a wheel ‘harder than L for small grind- 
ing machines and seldom vary from a sur- 
face speed of 5,000 to 5,500 per minute. 
I find that the combination of high wheel 
speed and softer wheels tends to make the 
wheel last longer and allows a greater 
variety of both material and diameter of 
Thus I can grind %-inch cast steel 
with 60-L 134-inch cast 
steel, tho I should choose 36- or 46-K for 
My reason for choos- 
ing a coarser and softer wheel would be 
because I know that the has a 
greater area of contact on the larger diam- 
eter. I would have it coarser, so that the 
water used should play a prominent part 


wheel. 


wheel and also 


the larger diameter. 


wheel 


when the heat is generated and where that 
partial freezing of the chips, as I take it, 
causes the wheel to fill up when it is too 
hard. It would be softer because I know 
that the said greater contact area means 
that each particle of grit has more work 
the sooner break away 
when it gets dull if the wheel is to con- 
The time for grinding 
referred to doesn’t 
much to be desired, and even water might 
fail 


more accurate job. 


to do and must 
tinue to be efficient. 


tapers seem to leave 
tho it would give a 
His steadies are lead 
favor them, nor do I 


to accelerate it, 


shoes and TI don’t 


WORK 
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TO BE GROUND 


the problem. I can’t say that I am at one 
with Mr. Wesley in my experience of chat- 
ter, I find it more likely to appear with 
large work and think the for 
one thing that the main supports of the 
work, which are the centers, are propor- 
tionately smaller in large work than small; 
they are also more in evidence because 
the wheel contact is greater. Chatter 
marks, as we understand them, don’t al- 


reason is 


ways come from vibration of the work 
alone: they may come from an untrue 
wheel, when the cure is obvious. So is 


the cause usually. They may come from 
defects in the machine, where the two cen- 
ters of wheel and work are not constant 
either from mistaken design or local influ- 
ence and exag- 


gerated small errors are shown in ground 


when we consider how 
work we need not be much surprised at 
the difficulty of tracing their origin. 

A machine perfect in 
every the 
chatter marks and, contrary to accepted 
ideas, the higher the speed of the work 
A tube 
was being ground in the machine, and it 
being of course hollow the ringing of the 
wheel was greater than it would be on a 
In taking light cuts there was 
a distinct intermittent contact denoted by 


which seemed 


way gave trouble in way of 


the less were they in evidence. 


solid piece. 


this ringing, and in looking round it was 
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that the taps of the wheel on the 
piece were in unison with the eccentricity 
of the work driving drum which was un- 
true. When this was remedied the chat- 
ter disappeared. The very 
short one and the stretch of the belt was 


seen 


drive was a 
l:imited; probably a raising of the work 
drum and a longer belt would have effect- 
cd the same purpose. 

I-ngland. 





Diagram for Cast-Gear Teeth. 
BY G. G. DANA. 
The accompanying diagram for laying 
out teeth for cast gears will be found use 


A 
A 








H 
4’ { 
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pitch, or exactly 1.57 inches circular pitch. 
This result is obtained by dividng 3.1416 
by the diametral pitch (3.1416 divided by 2 
manner, if the 
the diametral 
pitch which corresponds to it is found by 


equals 1.57). In similar 


circular pitch is known, 
dividing 3.1416 by the circular pitch; for 
examp!e, the diametral pitch which corre- 
sponds to 3 inches circular pitch is by the 
line HK a little greater than 1 diametral 
pitch, or exactly 1.047 (3.1416 divided by 
3 equals 1.047). 

The proportions of a tooth may be de- 
termined for either diametral or circular 
pitch by using the corresponding diagram. 

Continue, for illustration, the 2 diam- 


A’ 


i\ 
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ful by the machinist, patternmaker and etral pitch. We have found, above, the dis 


craftsman. The diagram for circular pitch 
gears is similar to the one given by Pro- 
fessor Willis, while the one for diametral 
pitch was obtained by using the relation of 
ciametral to circular pitch. 

By the diagram the relative size of a 
tooth may be easily determined. For ex 
ample, if we contemplate using a gear of 
2 diametral pitch, by referring to line H K, 
which shows the comparative distance be 
tween centers of teeth, on the pitch line, it 
will be observed that 2 diametral pitch is 


but little greater than 1% inches circular 


tance between centers of teeth on the pitch 
little than 1% inches 
The hight of tooth above 
pitch line B’ C’ will be found on the hori 
zontal line corresponding to 2 pitch. The 
A’ B’ and A’ C’ 
on this line may be taken in the dividers 
and transferred to the scale below. Thus 
we find the hight of the tooth to be 15-32 
inch. In the same manner the thickness 
of tooth B’ D’, width of space B’ E’, work- 
ing depth B’ F’ and whole depth of tooth 
B’ G’ may be determined. 


line to be a 


(1.57 inches). 


more 


distance between the lines 


027 


=“ 
Che backlash or space between the idl 
surfaces ot the teeth of two gear wheels 
when in mesh is given by the distance 


DE rhe clearance or di 


stance between 


the point of one tooth and the bottom of 
space into which it meshes is given by 
the distance J/°’G The backlash an 


clearance will vary according to the class 


of work for which the gears are to be used 


and the accuracy of the molded product 
For machine molded gears which are to 
run in enclosed cases, or where they may 
be kept well oiled and free from dirt, the 
backlash and clearance may be reduced ta 
a very small amount, while for gears run 
ning where dirt is likely to get into the 


where irregularities due to mold 


and like 


teeth, or 


ing, uneven shrinkage, causes 


enter into the construction, there must be 


] 


- allowance The diagram is laid 


out for the latter case Those who hav 


more favorable conditions for which to de 


sign gears should vary the diagram to suit 


their conditions This can be done by 
increasing 2 J) and decreasing BE, and 
by increasing BC or decreasing BG, or 
both, to get the clearance that will best 
meet the required conditions Phe same 
kind of diagram could be laid out for cut 
gears, but as tables are usually at hand 
which give the dimensions of the parts of 
such gears, figured to thousandths of an 


inch, it would be as well to consult one 


of thes« 
Coucrete Mixtures. 

Che following is from a pamphlet of the 
engineering Company of America 
made as follows 
Portland ce 


barrels of 


A typical concrete 15 
To 


ment are 


barrel of standard 


added 
lhe two are intimately mixed, 


a mechanical 


one 
three clean 
sharp sand 
either manually or by mixer, 
added to bring 


the 


and then enough water 


the mixture to a certain consistency, 


proper amount of water being judged by 


one experienced in this work. Five bar 
then added, th 


whole thoroughly intermixed, and the cor 


rels of broken stone are 


crete thus formed is ready to be conveyed 
to the forms or the excavations prepared 
for it. Concrete made in the above pro 
portions would be known as a 1-3-5 mix 


ture The permissible proportions, how 
ever, vary widely, I-2-4 to I-5-10, accord 
ing to the nature of ingredients and th 
service for which it is intended. In gen 


eral, concrete with the smaller proportion 
of cement will not sustain the same strains 


as the concretes wherein the proportions 


are about as indicated in our typical mix 
ture 


\ watch-crystal trust has been formed 


firms in Germany, 
France Watch crystals 

The total value of the 
product of the trust firms last year 


in Europe, including 
Switzerland and 
are made by hand 
was 
$554,051, of which $92,744 worth was ex 
United Kehl, 


his 1s not likely to be a very 


ported to the States from 


Germany 


oppressive trust 








The Teetering Effect of Springs. 

The graduating thesis of Mr. Thorsten 
Y. Olsen at Cornell University gave the re- 
ults of some very interesting experiments 
on the vibration of springs under load, or, 
as he calls it, the teetering effect, and of 
these results, which were previously un- 
known and unsuspected, we present here- 
with some of the most striking. 

Fig. 1 shows the testing machine as ar- 
ranged for the experiments. It consists 
of an Olsen hydraulic testing machine with 
the addition of an apparatus supported at 
the end of the main weighing lever for re- 
cording the vibrations. The spring is 
placed on the table of the machine, which 
is made long, as shown, in order to test 
plate springs, and is loaded to any desired 
pressure by the hydraulic pump. The 
weighing apparatus is disconnected at 1 
and from the end of the main lever is 
suspended a rod to which is hung a plate 
B carrying weights for producing the v1 
brations. In order to produce the vibra- 
tions the lever and weights were raised a 
prescribed amount—2'4 inches—and _al- 
lowed to drop, when the vibrating effect 
followed. To record the vibrations a board 
carrying a sheet of metallic paper was 
mounted on a support, as shown, and ar 
ranged to be driven endwise by a screw 
it its back, the screw being driven at a 
prescribed rate by a pulley and belt, a split 
nut permitting the paper to be stopped, 
tarted and returned to the zero position 
while the screw continued its motion. The 
end of the beam carried a brass wire which 
was pressed lightly against the paper by 
\ spring. 

Fig. 2 gives the records obtained from 
a helical spring made of 1.254-inch wire 
having a mean coil diameter of 5.264 
nches and 8.75 coils, the different records 
being obtained with different loads, as 
noted on the diagrams. The series of dots 
below the curves were made by an electric 
ttachment to a seconds beating pendu 
lum, the space between each pair of dots 
hus representing a second of elapsed time 

The results will be seen to be very curi 
ous. In the case of the 500-pound load a 
eries of secondary vibrations appear 
which become much more clearly defined 
with the 1,000- and 2,000-pound loads and 
with the 4,000-pound load they again as- 
sume the character shown with the 500- 
pound load, while, with the 6,000- and 
10,000-pound loads, they disappear. 

A similar effect is shown in the curves 
of Fig. 3, which are from a spring of 
1.245-inch wire having a mean coil diam- 
eter of 5.03 inches and 4.7 coils. The effect 
in this case is, however, much less pro- 
nounced and does not appear at all except 
under the 10,000- and 12,000-pound loads. 
The observations are too few in number to 
justify generalizations, but it seems not 
unreasonable to suppose that the action de- 
pends upon a relation between the length 
of a given spring and the load applied, 
shorter springs requiring apparently heav- 
ier loads which, if the spring is short 
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enough, may be heavier than the spring 
can carry. 

An action similar to that shown in Fig. 
2 for the 500-pound load was found with 
a spring of 1.24-inch wire, 5.038 inches coil 
diameter and 4.74 coils under a load of 
8,000 pounds and an action similar to that 
of Fig. 2 under 1,000 and 2,000 pounds 
was found with a spring of 1.112-inch 
wire, 3.804 inches coil diameter and 4.18 
coils under 2,000 pounds, but diag:ams of 
those are not given. 

Experiments were also made with ellip- 
tical or plate springs, and Fig. 4 shows 
the results with a Brill car truck spring. 
The limited amount of vibration as com- 
pared with helical springs is at once ap- 
parent and is attributed to the damping 
effect of the friction between the plates. 
To test this, this same spring was tested 
with rollers between the leaves and the 
diagrams of Fig. 5 resulted. 

Locomotive plate springs as used on the 
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Symbolling a Machine for Inter- 
changeable Manufacture. 


BY F. W. MC ARDLE 
In systematizing work for interchang« 
able manufacture, one of the first and 
most important things to take up is th 
numbering and symbolling of the part- 
In every machine most of the details, 
given a name only, would be confused by 
different people, as no two would give 
more than a few of the parts the same 
names or even similar ones. This is pat 
ticularly true where the machine is at all 
complicated. Parts which perform more 
than one function are sure to be confused, 
and identified by different people with the 
different functions. In this way, whil 
two may refer to a certain part, it oftet 
needs an explanation to make sure. More 
over, granting that each part has its par 
ticular name, and is known by that nam 
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Lehigh Valley and the Delaware, Lacka- 
wanna & Western railroads were tested, 
the results from the two springs being 
shown in Figs. 6 and 7, respectively. The 
Lehigh Valley springs will be seen to give 
much less vibration. 

Of the significance of the secondary vi- 
brations almost nothing is known, but is it 
not possible that it may have some relation 
to the mysterious breakages of springs that 
frequently occur? 

Bill had a billboard. Bull also had a 
board bull. The board bill bored Bill so 
that Bill sold the billboard to pay his 
board bill. So after Bill sold his bl 
board to pay his board bill, the board bill 
Yale Expositor. 


no longer bored Bill. 


Not more than one-tenth of an ounce of 
radium is known to be in existence. The 
amount of radium salts, commonly spoken 
of as radium, is small also. 


TESTING MACHINE ARRANGED FOR TESTIN SPRINGS 


these names become so cumbersome, 
carried out in systematic connection with 
a fundamental part, that it would be 1m- 
possible to carry more than the more im 
portant ones in mind. I have known of 
cases where a taper pin, inch long and 
of a very retiring nature, has had a name 
on its detailed drawing 4 inches long 
This is no exaggeration, as anyone who 
has attempted to name every piece on a 
machine in logical connection can testify, 
as such a detail will often refer back 
thru other connections, levers and shafts 
to a basic detail. At first sight this would 
appear unnecessary and perhaps ludicrous, 
but the critic who would attempt to giv: 
a descriptive name to that pin, so that it 
would be plain to see what it was, where 
it was located and what it was related to, 
would find that there was “method in 
the madness.” Symbolling parts reduces 
this trouble to a minimum, tho for the re- 
pair man and those who may have to send 
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for parts from outside, some name or des- 


ignation is almost necessary in order to 


ocate a part in the catalog of details 
This is 


new man who has to become familiar with 


e 
particularly true as regards the 


the different parts of the machine, but it 


is surprising how quickly one becomes 
familiar with symbol numbers, even where 


complicated, and with little 
to 
numbers in 


the system is 


effort learns know the various parts 


by preference to names. A 
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lated parts, not necessarily into a section, 
but which act together to perform some 
action or function in 


machine, must also be t 


rf | 
[ | 
YY 


Loud 6000 Pounds 


FIG. 2. RECORDS FROM A HELICAI 
nuch 
f, as 


on 


system of symbolling depends very 1 
character of the machine itsel 
that 


on the 


a system would work very wel 


one machine would not always be suitable 
different kind. It is 


consider the modifications 


one of a often 
to 
for different kinds of work to be done by 
the 
details may adapt it to an entirely differ- 
The 


into complete sections which 


for 


necessary 


same machine, where a few changed 


ent purpose possibility of dividing 


the machine 


are capable of assembling before being 


put r the grouping of core 


into place, ¢ 


fundamental part, which may be taken up 


with its connections when the first section 
is completed, and this in turn will lead 
to others, and eventually every part will 


have 


more 


lished 


} + , 
vetween Ss¢ 


1s sym 


There are few machines that cannot be added later, 
divided into some sort of sections, even’ time to time 
if there is a slight stretching of the imagi- that wh 
nation. For instance, there 1s always a_ best to give 
base or frame, a main shaft, etc., on which symbol, for 
there are parts more or less directly or pieces the 
indirectly dependent, and sections may be become S 
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made of these, even if they cannot be nachin p 
separately assembled tage, that 
the machine 
SYMBOLLING ENTIRELY BY FUNCTION 
Tacture ad 

Perhaps the simplest form of symbolling discarded 
is to start with the base or frame and  fere jt d 
calling that No. 1, symbol each dependent econd t 
part in regular sequence. This will in- experiment 
evitably lead to some other important or oecyur unles 
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some designation or a new symbol num- 
ber that will show that there is something 
back of it, as many times it is desirable 
to refer to some of the original parts for 


record. 
To follow this system, even with breaks 
or open numbers, it is difficult to even 


approximate the number of future addi- 
that the course of 
and established 
to 
into convenient sect- 


tions will be made in 


time, as a system once 
is difficult to change, it 
the 


tions or groups if it is possible to do so. 


essential 


is 
divide machine 
One method of doing this is to give each 
section or group a symbol letter; thus in 
a typewriter A may be the symbol letter 
for the frame and connected parts, B the 
keys and levers, C the carriage, and so 
on. While this system or a modification 
of it is used with good results in places 
there are number of 
parts, the new or changed details become 


where not a great 

separated from their logical positions, and 

the only way to locate them is by cross 

reference. 

FUNCTION, MATERIAL AND 
CLASS OF WORK. 

[I have dwelt on this only to bring out 
the general principles involved, and while 
better systems it would 
space to touch 
but with this preface, I 
will detail with 
which I have had considerable experience, 
and which is capable of expansion with- 


>YMBOLLING BY 


there are many 


too much even on 


of 


describe 


take 
some them; 


in one system 


out complication. This is particularly ap- 
plicable to constructions that have many 
details that subject to many 
changes and additions. This system 
now :!n successful use in the manufacture 


and are 


is 


— il 


Load 4,000 Pounds 


Load 10,000 Pounds 


RKECOKD 


u 
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of an adding machine, containing some into sections, numbered from 1,000 to 
1,300 parts, of 500 or more different 9,000. Thus the 1,000 section is the su- 
kinds. It is the result of experience with perstiucture, including base, frames, case 
a number of good systems, the best points and all details dependent directly on these 
of which have been combined into one parts. The 2,000 section is the keyboard 
which meets the requirements. Changes and all connections, and so on thru the 
and additions occur which make it neces- machine, each natural division being given 
sary to change the symbols of parts and a section number. Different classes of 
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| | i all 

| __uif wow] wi mV | ~vseosoonil 
Load Load Load Load Load | Load Load | 
1000 2000 5000 10000 15000 | 20000 25000 
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FIG. 6 RECORDS FROM 
LOCOMOTIVE 
Load Load Load 
1000 2000 4000 
Pounds Pounds Pounds 
FIG. 7. RECORDS FROM LEHIGH VALLEY 


yet retain a knowledge of what has gone 
before. Changes which require new de- 
tails require new symbol numbers, and 
these must all be provided for, not only 
for the immediate but for the 
future, and in a way which will occasion 
as little confusion as possible. 

With this system the machine is divided 


| 


present 
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RAILROAD LOCOMOTIVE SPRINGS. 
work are designated from 100 to 900 in- 
clusive. Then 1 in the hundreds column 
indicates a shaft, 2 a punching 3 a 
machine piece, etc., 9 indicating a mis- 
cellaneous piece, such as a molded keytop 
No 2234 
once that the 


screw 


or the felt on the keyboard 
would therefore indicate at 


part was a punching in the keyboard sec- 























Load 6,000 Pounds 
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Load 12,000 Pounds 
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FROM A LELICAL SPRING OF 1.245-INCLL WIRE, 5.03 INCHES COIL DIAMETER AND 4.7 COILS. 
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The different materials from 
which the pieces are made are indicated 
by the third or tens figure in the symbol 
number, and this must be arranged so 
that ample room is provided for pieces of 
each class and each material. 

In this particular machine there 
over fifty steel punchings in one section, 
for this reason it necessary to 


tion, 2,000. 


are 


and was 


make the range for steel from 11 to 70 
indicate 


inclusive 


| 


inclusive. .71 to 8o 


cr 





ee 


| 
| 
| 
| 
L 





ry | eee 


Load Load \ 
2000 1000 
Pounds Pounds 





Load 
1000 
* Pounds 


3000 





FIG, 4 RECORDS FROM A 


Load 1000 Pounds 





Load 
2000 Pounds 


RECORDS FROM A 


BRILL PLATE 


FIG. 5. 


brass, ete., according to circumstances 
Thus 2234 or 2259 would each indicate a 


2271 would indicate a 


24 
there 
used for one or two pieces that are used 
only for these, such as glass or felt, from 
gI to 99 inclusive is left for miscellaneous 
materials. 

The last figure or the last two figures 
in the symbol number indicate the number 
of the piece of each material in its class. 


steel punching, and 


brass punching. As are materials 





Pounds 






4000 Pounds 
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this large 


As will be readily 
for details of 


seen, 


VIVES 


scope each class and each 


material in this class. Should a change be 
made in a detail which is slight, yet to be 
recorded, it is shown by affixing ™%, a 
second change by %, and so on. 
stance, 2234 indicates the original part, 
and 223414 shows that some change has 
been made which is readily found by com- 
paring the two drawings. When parts are 


added to a section, the next open number 


f i 
| 
| 
| 
| 


For in- 
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| 
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5000 
Pounds 
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5000 
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SPRING WITH ROLLERS BETWEEN PLATES 
for the section, class and material, is 
taken 

Should more than one model of the 


same machine be 


made, the difference be 
tween two similar details may be shown, 
and also which models they are used in, 
by affixing the model letter, while parts 
that 


a model 


used in all models are without 
letter. 
the piece was used in the original model, 


while 2234B or C that the 


are 
2234A would show that 


would show 





piece had been modified to be used in the 
later model 


NAMING PARTS 


Having established our system for part 
symbols, it is still necessary to give names 
to the pieces for the convenience of repait 


men or customers who may have occasion 


his 
is preferably done by taking a fundamental 


to order the parts from the factory. 


part as a basis and leading up to the part 
required by For 


a taper pin is required and it is 


descriptive names in- 


Stance, if 
known what piece it is used in, but neither 


the name of the piece nor the number is 


known, it is readily found by referring to 
some important piece which is logically 
connected, thus driving lever, driving lever 
hub, hub taper pin, etc 


ily followed out in catalog work by elim 


This can be read 


inating unimportant repetitions, as_ the 
fundamental piece can be readily found 
and the details followed down the page 


to the part required. In insignificant de 


tails, an explanatory note may be added 
to help matters 
For instance, 3318—Operating lever 


1071). This is cet 


/ 


spring pin (in frame 


tainly an improvement over a_ system 
which refers to details on which the part 
follows 
neans that the 


No. 1671 in an 


is dependent, by number, as 


3318—Pin in 1671, which 


uninitiated must hunt up 


other section to find that 1671 is a frame 
on something else. In other words, the 
more cross references there are, the more 
the busy man desires to “say things.” 
Our system would not be complete un 


less provision was made to identify the 
assembled details, sub-groups and sub 
sections. In this particular class of work 


there is much preliminary assembling 
Punched pieces have hubs staked in, and 
of course lose their individual identity, and 
become one detail, which must have a sym 
bol. This, with perhaps a similar piece 
and a shaft, are assembled and become a 


sub-group. Assembled sub-groups become 


sub-sections, and these combined 


become 
sections. When these sections are assem 
bled we have the finished machine 
GROUP SYMBOLS 
These groups and sections are nect 
sarily assembled in quantity, and some 


means are required to identify each dif 


ferent group, as they each become to all 
intents and purposes the same as a sing 
part, ind are handled as such, not only in 
the manufacture of the machine, but in 
ending for parts a section more or less 
complex is often required. Each group 


must be traceable to its proper section, 
and at the same time show that it is acom 
bination; and it 1s hardly feasible to sym 


| 
singie parts 
and 


hence a system of so-called dash numbers 


bol it on the same basis as the 


as confusion would probably result, 


is used. These are composed in a measure 
arbitrarily, as the individual symbols are 
not traceable, except by means of the dash 
which the 


number catalog, in component 


details of every dash symbol are given, to 








gether with the identifying name of the 
group. 

Che dash symbol is made up of two fac 
tors, separated by a dash or hyphen, the 
first figure indicating the section, and the 
second the number of the particular group 
in the section. These are numbered in 
the 


be assembled, and start from the simplest 


order in which they would naturally 


combinations, which are combined into 


more complex groups in the succeeding 
symbols. Thus, 2223 is a punching which, 
combined with a hub 2311, becomes the 


completed lever 2-1. This, combined with 
shaft 


comes a sub-group, with the symbol 2—2 


2111 by use of taper pin 2411, be 
This assembling into dash numbers is car 
ried on until the final symbol of the sec 
tion is practically the whole section, lack 
ing only the few details which connect it 
the 


the machine, and which 


the This 


with rest of 


logically go with section. final 


group is given a distinctive symbol that 
may be readily remembered, such as 2—10, 
2—20, etc., and when these various final 


sub-sections are complete it 1s only neces 
ary to put all in place like single details 


and connect them to have the complete 
machine. 

For this reason the final assembling cf 
the machine be done rapidly, 


and, 


up as many as six or eight machines in a 


may very 


as a matter of fact, one man may set 


day, having these various sections ready 
\s has been mentioned, the superstructure 
is known broadly as the 1000 section, and 
the dash the 
the and 


numbers start in same Way 


the 
point 


when 
the 


another section 


as in other sections, 


assembling has proceeded to 


where a dash number of 
is added it is merged into the 1000 section, 
taking the next dash number; for instance, 
added to 1 15 the 


I 10, 2 


2—20 1S and section 
20 being the keyboard 
the 


paper 


becomes 
ready to connect to 
the 
to this and 


with all parts 


actuating mechanism. 5—40, 
carriage and guide is added 


it becomes 1—17, and when all parts are 


connected and the covering case is put on 
the model A, B, C, ete 
This system has proven very satisfactory 


whi le bec« mes 


in this work, and may be used in many 


places, with or without modification. Both 
part and section symbols rapidly become 
fixed in the minds of all who are in con 
nection with the work, both in the factory 
and the office, and it is rare that anything 
but the symbol is given when calling for a 
part or a group. 


EXAMPLE OF THE SYSTEM 


The 


plete understanding of this system if taken 


following will give a more com 


in connection with the foregoing explana- 
tion 
the catalog, and show not only the method 
the 


These lists are taken directly from 


used in giving names to parts and 
sections, but the general manner of mak- 
Table 1 the first 


figure gives the number of pieces used, 


ing up the catalog. In 


separated by a dash from the part symbol, 
which is followed by the identifying name. 
Where a part has been used before, it is 
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the column of symbols, to 
fact. If the 
repetition, 


set out from 


indicate that name becomes 


cumbersome by unnecessary 
foregoing parts are left out and the omis 
sicn shown by setting the title one or 
more spaces to the right, with dashes to 
correspond with the number of times this 


has been done, as it sometimes occurs that 


this 1s necessary several times with intri 
cate parts 

I 5991 Platen. 

I 5992 Center. 

2—5227 nd Plate. 

6 5511 End plate pin 

I S11 Shaft 

2 5993 Corrugated roll 

2 5311 Bushing. 

2—5425 Taper pin 

I 5081 Frame, right side 

5082 Frame, left side 

I 5112 Front rod 

I 5113 Rear rod. 

4 5412 Taper pin. 

I 5114 Feed shaft 

2 5083 Shaft arm 

2 5711 Arm tension spring 
TABLE I. 5000 SECTION. PAPER CARRIAGE 


AND CONNECTIONS 


Table 2 shows a part of the catalog of 
dash numbers, 


Table 1 


the assembly symbols, or 


for the same section as 


I—5992 
platen center 


5—I, 
5—2, platen. 
5—3, end roll. 


5—4, roll with set-screws 


5—5. paper guide plate arm 


) 
) 
) 
) 
I—5903 ) 
) 
) 
) 
| 
t 
| 


20, plaien and frame, com- 


I-—S§171 plete 

I—(5—I!) 
rABLE 2. 5000 SECTION DASH NUMBERS 
This sub-section with several others of 


like character are finally assembled, and 
eventually become 5— 40, which is the 5000 
section without one or two operative con 
nections. A little study of this system will 
readily eliminate any apparent complica 
tions, and point the way to adapt it t 
other lines of work. 


The summer session of the Armour In 


stitute of Technology, Chicago, begins 


June 26 and ends August 4. Courses are 
offered in mechanical, electrical, telephone 
civil and chemical engineering, drawing, 
shop work, manual training, mathematics 
and physics. Full information may be had 
the 
Armour Institute of Technology, Chicago 


Ill. 


from Dean of Engineering Studies, 
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Letters to the Editor. 


Keying Hubs on Shafts. 

In reply to Mr. Wertheim’s criticism, at 
page 258, of my squib concerning the key 
ing of hubs on shafts, I wish to say that |] 
guess Mr. Wertheim is right. I am afraid 
[ overlooked the principle involved in the 


\\ 


\ . 


/ 


BALI WOOD METHOD OF KEYING. 


rH 
use of the two keys, and considered the 
question from the standpoint of one key 
placed cornerwise, which I had seen fail 
Since then I have seen a two-key method 
as Mr. Wertheim 
upon a Ball & Wood high-speed engine, 
the only difference being that in the Ball 
& Wood construction the keys were further 
secured by means of set screws, and the 


such describes, used 


hub of the wheel was split and clamped 
To fa 
cilitate withdrawal of the keys, a hole was 


upon the shaft by means of a bolt. 


tapped in the end of each one, as shown 
in the sketch. Geo. WILSON. 





A Roughing Carrier for Large Shafts. 
tools 
The 


shaft roughing carrier as shown in sketch 


In my travels I very often see 


and appliances out of the ordinary. 


r > 


v 


Driver 





Steel Casting 





1 Machiniat 


\RRIER 


Ameri 


\ LARGE SHAFT ROUGHING (¢ 


[ saw doing most excellent service in thi 
Pittsburg district, and may be of some use 
to others 

Al is a steel casting made extra heavy, 


and no machining whatever is done upon 
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it except to drill and tap for the screw ( 


B is a forged tool-steel pawl, and 1s hard 
ened to a chisel 


with the shaft 


temper at its 


The set 


point of 
contact screw (¢ 
is forced against B near the point of con 
simple and 


tact, as shown, making a very 


etheient carrier BECK 


A Large Friction Clutch. 
The half 


shows a shaft coupling, 


tone 


made by Polysius of Dessau, that carries 


1,000 horse-power at 150 turns per minute 


It is 2.209 millimeters (86.62 inches) in 


weighs kilo 
Che 
} 
i 


external diameter, and 6,130 


grams (13,516 pounds) driving 


shaft carries the rim and the driven shaft 
the hub 


attachments 


the locking and releasing 


Motion of the 


lengthwise of the shaft presses four gray 


with 
latter parts 


iron shoes, by means of four knee joints, 


against the overhanging rim, thus throw- 
ng in the driven shaft. There is a 
flat sé 


which the four knee joints press, in throw- 


Ting 
ete | 


shaped, ction steel spring against 


ing in the driver. This ring-shaped spring 
effects equable distribution of the pres 
the 
prevents displacement of the shaft axes 

As the bolts of the 
have plenty of play in the oblong holes of 


sure among four friction shoes, and 


sieeve 


throwing-out 


the knee connections, the springs can eas! 


ly come into action, and the sleeve is re 
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lieved of pressure from the knee connec- 
tions. 

The ring-shaped spring effects an easy 
the the 


dead point, so that once the coupling is 


action and allows knees to pass 


thrown into drive it remains so until pur 
The 


nections are adjustable in length by right 


posely thrown out four knee con- 


FRICTION 


AMERICAN MACHINIST 033 
and left screws to allow for wear of the vel i 
friction blocks The coupling is thrown en this sp 2 \tt he bed 
in and out of drive by one man by the aid _ is r: ied up the cop S 
of a screw and hand-wheel operating a xcept that at the head « t up 
forked leve1 ROBERT GRIMSHAW s show! ‘ \ 

senee hump Ss we ca \ the gap op 
Molding a Gap Lathe Bed With a This hump is piece on 
Regular Pattern. he main p lrawn d out 
Gap lathes are not a very common. of the cope after tl tte \t 
\merican product, but there are enough the main green sand core is rammed up 
I 
». - 
NN’ -)D N a 
+ “ io 
M K M K : K 
Cr Section l t yg 
MOLDING A GAP LATHE BED WITH A REGULAR PATTERN 
of them 1 t for tl following account = greet ind core ( rammed up on a 
to be of interest spider, as shown, so that it can be lifted 
lo begin with, it is both desirable and off and set to one side \ bar is used at 
possible to use the regular standard lathe G to torm a seat tor core // 
bed pattern without alteration except by \fter all these cores are made and th 
the addition of loose pieces and core’ mold is slicked up, tl etting of the dr 
hoxes. The bed is put in the sand, top sand cores proceeds as follow Cores | 
down, and rammed up just as usual, and) are set in the way Ihey are shorter 
than core 1) by a. sufficient amount to 
allow for the planing off of the ends of 
the ways to fit the gap piec Gates M 
also are left thru cores A, so as to con 
nect both sides of the gap opening. This 
IS very necessary when pouring beds 
from one end only, as otherwise there 
would be a cold shut on the pouring side 
where the metal began to run over the 
gap opening and fill up the other side 
Core D is set on top of cores K, openings 
being formed for it by loose pieces A 
on the sides of the bed Core // is set 
on chaplets and centered by setting green 
sand core C down on it The other tie 
cores, ete., are set as usual, and then the 
cheek is rolled up and the cope is set on 
\ second cope is put on over all at / 

Up to about 12 feet in length thes: 
heds may be successfully poured from 
one end; above that it is better to pour 
from both ends No trouble has ever 
been experienced from these beds crook 
ing, and not over two per cent. have been 
lost out of about a hundred and _ fifty 
which have come under my notice. This 
covers a range of sizes from 12 inches by 
6 feet up to 30 inches by 25 feet, all sizes 
bemg made by this method with minor 

‘ +7 changes of design E. H. Fisa 

Worcester Polytechnic Institute 

CLUTCH — — 
in the same flask as for the regular bed Simple Remedies for Some Oil 


The green sand core for the be dy of the 


bed is also made in the usual way, except 


that at the head end, where the gap open 


ing is to be left. two special ties, 4 and 

R are cast in and the space between them 

is left open; or, rather, this space 1s 
] 


rammed up like the rest until green sand 


Troubles. 


Did you ever have trouble thru th 
thickening of the lard oil in your bolt 
cutter? Ever have it refuse to flow in 
cold weather, until heated Just add 
enough common kerosene to your lard 


that it will flow readily 


oil so 


and your 
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oil pump will work right along in the 


colde st 


Pumps on gasoline engines are not easy 


weather 


without causing undue 


Of course no form of 


to keep packed 

friction and wear. 
rubber packing will last, as ‘gasoline cuts 
it out. If, however, you will try asbestos 
wick packing, rubbed full of common laun- 
dry soap, you will find that it packs tightly 
and works without undue friction; the 
soap also acts as a lubricant to the pump 


rod REPAIR SHOP 





A Curious Link Motion. 

There seems to be no end to the queer 
mechanical movements that the design of 
automatic machinery develop. The 
sketch odd combina- 
tion of levers that came to light in our 
Without 


attempting to describe the object or neces 


will 


herewith shows an 


drafting room some time ago. 


sity of such a movement, I will simply 


7, | tiny tf | 


2 
AA 
| @} 


—— 
+ oO 
3 \ 
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1 wa 
—— : 1 
: is 
; x 
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\ CURIOUS LINK MOTION. 


describe the movement itself, stating that 
it was necessary to have the point I move 
an are of 2 inches, at the same time 
the thru an 

inches the 


thru 


causing point 2 to move 


arc of 2 and back again in 


same space of time that it took I to 
move one way The point 3 during the 
same space of time was to make the 
2-inch are four times. That is, for every 


trip the point 1 makes, 3 would make four 
trips. The When 
the vertical arm of the double lever piv 
oted at A the and ar- 
its middle or true vertical posi 
is at its highest point, 


action is as follows: 


swings to right 
rives at 
tion, the point 2 
because the I-inch link which joins the 
levers A and B vertical at this 
point. As A continues to the right, point 
2 falls again to the position shown, hav 


stands 


ing made the trip twice while I traveled 


only once. Similarly, point 3 travels two 


trips for every one of point 2, and conse 


quently makes four trips for every one of 


point 1. It will be noted that there are 


only tive pieces three levers and two 


in the arrangement. 


links 
J. D. Apams. 
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Rig for Milling Keyways in Wheels 
Made in Halves. 
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inust be first set to an angle, and then 


apply the frame, having the top surface 


set at right angles with the drill spindle. 

















The illustrations show a milling rig 
successfully used in milling keyways in The milling frame is secured in the bore 
pulleys and flywheels made in halves. with clamps and bolts thru the hub bolt 
Preferably the method of driving is a_ holes in the wheels, as shown in Fig. 3 
vertical drill with a swinging arm. The The horizontal feed to milling cut is 
agen F 
A bs H — 
R be r; | G 
4 maty 
a 
Fit 
B ic FEF. 
1 
FIG. 2 
ee Machinist 
‘FIG. 3 
DETAILS OF KEYWAY MILLING RIG 
milling cutter driver G, Fig. 3,is an exten- obtained by the feed screw /, which is 


sion of the drill spindle, and is held in 
position by a cross-key. In operation the 


drill arm is left free to move to accom- 


modate the straight line movement given 


operated with a ratchet fitted at end G 
Fig. 1. 
Fig. 1 shows plan of the frame M, 


having a planed guide 4 parallel with the 











FIG. 4. MILLING RIG FOR 
to cutter by the guide A prepared in the 
body of milling frame, Fig. 1 

For parallel keyways the bottom of the 
and the the must be 


set level, as shown in Figs. 4 and 5, and 


bore top of frame 


for taper keyways the bottom of the bore 





KEYWAYS, 





SHOWING RADIAL DRILL PRESS 
radial projection that fits to bore of 
wheels. Box B is neatly fitted to guide 


portion A. Box B carries the milling cut 


ter driver P shown in Fig. 3. Box B in 
Fig. 1 has a thrust bearing C counterbored 


to suit the enlarged end of the feed screw 
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and is secured to the box B by two 


cap-screws D. The feed-screw nut £ has 
1 tongue @md groove fit to the frame, act- 
ing as brace to the open end of the frame. 
box B, 
nut E£. 
Fig. 3, end elevation of the milling rig, 


Fig. 2, side elevation, shows 


thrust bearing C, and feed-screw 
shows it attached to a flywheel hub by 
bolts EE the bolt 
holes RR with washers OO on one side 
and clamps CC to the frame, and heel 
blocks A A 
the overhanging portion of the frame M. 
The milling cutter driver G is provided 
with a depth collar F 
in the slot P. 
burring of set-screw |” 


temporary thru hub 


Blocks BB are supports to 


with a set-screw 
The slot P is to prevent 
to bearing surface 
of G. The milling cutter J is held in posi 
tion in the driver G by the cross-key K 
[he driver G is secured to the drill spin- 
The 


projecting shoulders DD on the frame M 


dle by a cross-key in the slot //. 


are prepared for other sizes of bores 








FIG. 5 
There are several advantages gained in 
using the milling device. It is easily ap 
plied and the operation of cuttimg the key- 
the half 


are in a vertical position does not require 


ways while portions of wheels 

the room necessary for slotting machines, 

nor half the time in cutting the keyway. 
GAFFER 


Making Drawings That Will Not be 


Misunderstood. 

Referring to the article under this head 
at page 494, I beg to call attention to the 
fact that in Germany it is the general rule 
to use a sign for diameter after the figures, 
and if the sign is not used the figures are 


Why 


> 


understood not to apply to circles 
should a sign not be used in this country 
Gustav KroMPHARDT. 

[We cannot conveniently reproduce the 
our correspondent states 


character which 
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is used to indicate diameter on German 


drawings; it is, however, much like the 
“finish” mark commonly used on our draw 
ings. In some drawing offices here the 


contraction J):a. or the letter D is placed 
after the figures which denote the diam- 
eter of a piece Ep | 


Vertical Drawing Boards. 
At page 389 “Cheddie” sings the praises 


of the vertical drawing board. I wish to 
say a few words on the other side. I 
have had about eight years’ experience 


in the drawing office and have used both 
kinds of boards. 


been 


For the last year I have 
using an upright board, and I must 


say that personally I prefer the old-fash 


ioned flat board. 

“Cheddie” says: “As to utility, the up- 
right board is vastly superior to the or- 
dinary flat board, being able to take the 


want- 
the 


largest drawing that is likely to be 


ed.” This depends on the size of 
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board. Most, if not all, boards of this 
type will only take a sheet of paper smaller 
than the board [his is because the 


square or straight-edge is generally fast 

ened down at both ends of the board 
With the flat 

sheet of 


board it is quite easy tu 


put on a paper considerably 
larger than the board. Besides which, 
two flat boards can, if necessary, be easily 


used as one board 


fault of the 


joined together and 
One great oard 1s 


the ¢ 


upright | 
of the square or 
Owing to the effect of the 


nstant inaccuracy 


straight-edge 
weather on the long cord or wire by which 
this part is controlled, it is never true for 


long—at least not in this climate. I have 


had to adjust this part two or three times 
in one day. 


Of course, in all properly constructed 


vertical boards this adjustment is easily 


made, but in practise I find that the 


O35 


draftsman often do 

noticing that the traicht-edg s t of 
line lhis, to say tl t of it, Is an 
noying to a man who takes a pride 1 5 
work He has cither to erase all th 
accurate lines or to work them in as best 
he can; and neither of these courses is 
very Satisfactory \nother poimt against 
the vertical board is that prevents one 
using the “universal” or any similar draft 
ing machine. I think this is undoubtedly 
a disadvantage [ have not found the loss 


of this machine compensated by the vari 


ous good points of the vertical board 

I could mention one or two other minor 
details in which I think vertical boards 
are not quite all that they should be, but 
[ will pass them over and refer to what 
1 consider the one serious drawback to 


the upright board 


I am, from my own experience, con 


long-continued use of this 
board 


vineed that th 
detrimental 


admittedly 


typ of drawing very 


to the eyesight The eye is 


one of the most sensitive of organs and is 


easily affected by surrounding conditions 


It follows, therefore, that constant gaz- 
ing at a white surface only a few inches 
from the face cannot but be injurious to 
the eyes in the long run. The advocates 
of the vertical board may iy that this 
applies equally to all boards In my 
opinion it does not [he man using the 
flat board is able to look up from his 
work, and constantly does do so for short 
periods. These periods provide a valu 
able rest for the eves The man using the 
vertical board has it continually in front 
of him while at work, and so do not 
get nearly so much opportunity to rest 
his eyes by looking over or beyond his 
work. When I began to use the upright 
board I soon found myself in difhicults 

At the end of the day my eyes used posi 
tively to ache, and it was not until | had 
left the office for some hours that they 
regained their normal condition \fter 
awhile this unpleasantness wore off, but 
now, at the end of a year, | find my eye 

sight distinctly impaired; so much this 
the case that I am leaving my present po 
sition to go to another office where flat 


or horizontal boards are used 
It would be interesting, I think, to know 


if any other of your numerous corr 


spondents have had simil trouble in tl 
respect Pry BURCHE! 


England 


Cutting a Gear on a Horizontal Bor- 
ing Mill. 


We recently cut a gear—which was too 
large for our gear cutter—o1 horizontal 
boring machine. The gear was supported 


on a plate which was attached 


to the table and 


gray-iron 
turne d boss 


rhe 


gear was clamped in place by means of a 


which had a 


on which the hole in the gear fitted 


bolt extending thru the bore and a clamp 
on the rim. The centers of the teeth were 
laid out on the pitch circle It was set for 








he table 


feed, 


each cut by means of a tram 


was raised and lowered by the belt 
a large pulley being placed on the worm 
shaft to 
was carried on the boring bar braced from 


get the proper speed The cutter 


the wall and the timbers overhead with 
wooden braces, which bear on the cutter 
bar as near the cutter as possible to pre 
vent springing 


The blades 
in slots in 

No. 4 
We 


\ built-up cutter was used 
were made of inch steel set 
thre 
taper pins in slots between them. 


hub and held in place with 


find 


these cutters very handy. We have several 
different hubs, and whenever we require 
a new form we make a new set of cutters, 
which is quicker and cheaper than making 


a solid cutter CarLos E Hoey. 


A Recessing Tool Holder for the 


Automatic. 
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for argument, I wiped the oil off my hands 
and face and took a walk out in the yard, 
and even risked discharge by sitting under 
When I returned, 
the foreman 


a tree for half an hour. 


somewhat calmer, I noticed 


and inspector in conversation. Presently, 
the foreman sent for me and I had visions 
of a pleasant future running a lathe or 
planer, for I was becoming disgusted with 
However, such was apparent 
for I 
tool-holder, 


automatics. 
examining 
that 


ly not to be, saw him 


the 


knew he was going to give me an impartial 


and from 


recessing 


hearing, I will not repeat our conversa 
tion, but this sketch is a result thereof 
I came from his presence with head up 
and chest out, and in a very few hours 
had submitted to him this sketch. I be 
lieve a description is unnecessary. The 
side view shows the adjustment \t the 
bottom is a plate tapped out at the top, 


into which is fitted a screw with graduated 















































| am sending a drawing of a recessing collar. In adjusting you loosen the screw 
tool-holder which may be of interest to my whose head is shown at the front of the 
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Graduated, in 00 Spaces 
One of this, Tool Steel 


RECESSING TOO! 


oil who have inside 


I will say that my object 


companions in any 
recessing to do. 
in this design was to secure a powerful 
oil supply for the cutting edge of the tool 
I had 
been using the ordinary style which swings 
on a stud, but had The hole 
would fill up with chips, preventing the 
tool from releasing, then when the turret 
returned the tool would break. Besides, I 
could never make two jobs alike, and the 
holder was gradually making me desperate 
Well, one day when the inspector had just 
got thru explaining the inferiority of autd- 


—something to wash out the chips. 


trouble. 


matic machines as compared with hand ma- 
chines, and for proof had exhibited a few 


recessed pieces, afd I had-felt too jaded 


HOLDER FOR 


en, 


when in operation. 


of holes in automatic machines. 


pense of cutting the ratchet. 


THE AUTOMATIC. 


plate, turn the graduated screw, then tight- 


The coiled spring around the adjust- 
holds the tool 
The shank is screwed 


ing screw central except 


into the slide block, which makes the tool- 


holder interchangeable for the several sizes 


I will say 


that I have found this tool-holder very 


satisfactory. 


I see ‘““Plodder”’ has been up against it 


in tapping pipe threads. From the draw- 


ings at page 603 I imagine the holder will 
be rather expensive, but it seems to be 


the correct thing for the job. I would 


suggest leaving the disk uncut and driving 


four pins thru instead of going to the ex- 
Y ATESKI. 


May II, 1905 
A Calipering Convenience. 
\t page 1207, Vol. 27, 


indicating caliper, which, like all tools of 


is shown a large 


this kind, requires some place where it 


may be laid while the work is being turned 
When 
the 


to size not in use I carry it in 


work, as shown in the 


Tl bnut ng enough 
to Le used f i handle 
4 \ ae 
—A A 


the rear of 


fhumbnut >= 








KO, 
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n 
- —™ Lathe 
Carriagy 
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\ CALIPERING CONVENIENCH 


illustration herewith When not in us 
the caliper is moved back till the pin 4 
drops into the depression in the supporting 
spring at 4. Of course the whole rig can 
be removed by loosening the nut on the 
bolt in the carriage slot. 

Amos Prict 


Another V-Block. 
| have been much interested in the vari- 
ous types of V-blocks lately illustrated in 
the AMERICAN MACHINIST 
present one of my own that I think has 
those 


and herewith 
some good points not covered by 
preceding it. 

The illustration will show with little ex- 
planation how the main frame holds the 
blocks inserted from the top securely held 
in place by means of narrow flanges em- 

1 
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INTERCHANGEABLE V-BLOCKS. 
bracing the frame which is recessed on the 
sides to make block and frame come even. 
T-slots of the 
frame on top, eliminating the stud nuis- 
double 


are cored in each side 


permitting single or 
The top is extended a 
the 


ance and 
clamps to be used. 
sufficient distance to accommodate 
clamp block. 


Blocks and jigs to fit odd shapes may 
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be used to advantage with this arrange- 


ment. 

\ bolt hole is bored thru the top exten- 
sion at the outer ends for the purpose of 
the head of 


nserting a short bolt, against 
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involved 


Ids, 


work to make this job pay at 6% 


Lhis 


ings and two we 


length two separate forg 


and the smith had hard 
pence, or 


13 cents apiece Later on another firm 


took up this class of work and it was then 


7 
them to engt vag l ‘ at t allow 
able error of which w © inch either 
way, the length of 1 ised being 
carefully determined bet by ex 


periment 












































which the rear end of bevel clamp will run thru in the following mannet These headed rods wet xt indled 
press when using this style to plane thru \ set of cup dies to fit a bolt heading by the 300-4 ig. 2 
J. J. NEWBAKER machine were made and fitted as shown shows the { | the and 
- ——— in Fig. 1, as familiar to most of us. The also how the \ the 
: : block a is oO parts at se are 3 amn bas rners of the geri 
The Advantage of Special Tools in = 1 is in e a = these are 3 |! mew base le gray 
: : inches apart when the machine 1s at rest iron holder are cut away ing ot 
Forging— A New Zealand Time : ; , , 
The heated rod is inserted against the face 60 degrees, as this permits of a_ slight 
Card. of fixed block b and up against a stop, not rotative ad nent, the lave 
The sketches illustrate how with spe- shown, which determines the length re slope upward t t r is held 
cial tools work can be done in the forge quired to form the head The cam is. ag t its s b crey 
a 
tive , — 
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SPECIAL FORGING TOOLS—A NEW ZEALAND TIME CARD 
by so-called unskilled labor, and also how engaged, the die block closes on the rod This ts very convement for the operator 
skilled labor without special tools, even automatically, holding it tight, and the in adjusting his dies and helps to lessen 
altho the work produced will only occupy moving head comes forward and presses the weight The dies were made from 
the same time, cannot compete in cost the rod into the dies, forming a complete tool steel and carefully hardened so as to 
with the combination of tools and unskilled ball. These dies are made of tool steel avoid leaving a curved surface. A groove 
labor. and hardened, the gripping surfaces being 1-16 inch deep and inch broad was 
Fig. 4 is a tie rod which is a part of rough. When the furnace was properly milled all around the edges of the dies 
the Westinghouse air-brake gear, as sup going, the fuel used being oil, we could and inch from it, as indicated at d 
plied to the New Zealand Railways. This figure on 60 heads per hour, or 30 rods. This was done to make sure the dies 
part was formerly made in the old way. The rods were heated for about six inches would come close together and also to 
The ends or eyes were forged and then along the end, and the operator, who was provide a space for the “flash” or fin to 
welded to a 74-inch rod to the required a smith’s helper, assisted by a boy, made flow into. These heads were brought to 
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a welding heat in an oil furnace and 
stamped to a length gage. 

3 shows the trimming die which 
sheared off the flash. This made 
of tool steel and given a taper of 3 de- 
grees. It could not be fitted to the ordi- 
nary trimming press owing to the length 
of the rod, so the trimming was done in 


When the eye was 


Fig 


was 


the following manner. 
stamped the 
the trimming which 
tively light to handle, on top of the lower 
half of the stamping die and to one side. 
The eye was then placed in position by the 
operator and with a slight blow from the 
tup the flash was sheared. With the eye 
still inside the die he pushed the trimming 
die off the stamping block, then quickly 
turning the rod which he held in his hands, 
the trimming die dropped off on to a plate 
placed to receive it, so that the eye passed 
completely thru and came out at the bot- 


operator’s assistant placed 


die, was compara- 


tom side of the die. 

Great trouble was experienced in get- 
ting the centers of the tie rods correct. 
Even with a rigid gage attached to the 
base of a drop stamp which held one eye 
while the other was beimg stamped, the 


error would sometimes be as much as 
1-16 inch, and as the holes in the eyes 
were drilled at the same time to exact 


distance they appeared to be out of center 
with the eye. To overcome this the stamp- 
ing dies which were plain were discarded 
and a new set was made with a centering 
dowel, as shown at e, Fig. 2, which did 
away with the drilling jig altogether, as 
the drill followed the stamped hole, as in- 
dicated at f, Fig. 4, and the error, if any, 
appeared in the center to center distance 
and not in the eye. Owing to the saving 
of material by this method, the heading 
dies were reduced from 134 to 154 inches, 
and the rods were cut 134 inches shorter, 
a large quantity meant a con 


which on 


siderable saving 


FORGING WITHOUT SPECIAL TOOLS 


Che tools shown in Figs. 6, 7 and 8 and 
also the numbered operations illustrate the 
very best method of making a similar tie 
rod of short length under a steam hammer 
by a skilled smith. is made in 


the 


The rod 


one heat. The material is heated in 
bar form and cut off; then by means of 
swages, lig. 6, it is roughed out as shown 
in operation 1. Next 


and then the other by the repeated appli- 


one eye is formed 
cation of swages, Fig. 7, and the hammer 
itself 
are used to bring the rod to correct length, 


Then the finishing swages, Fig. 8, 


g being cut off at the anvil. I 
the 
many 


the tails g 


have watched piece being made in 


this manner times and have seen 


a forging laid down complete before the 
had left it. I 
this piece bemg made by the former meth- 
the 


color have also watched 


described and results were a 


So 
of production by the latter method. 


od as 


reduction of per cent. on the cost 


There 
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were no special tools in the latter case, 
as the swages used are in every-day use 
for general work in the forge. 

The skill of the smith 
replaced by means of tools which elimi- 
nate all inaccuracy, the necessary handling 
being done by the operators who are boys 


has thus been 


and smith’s helpers. 
A NEW ZEALAND TIME CARD 


The card system of running a job thru 
the smithy was used in the shop where 
these tools are, and altho most of us are 
familiar with it, its application to the forge 
may be new and hence interesting. On 
Fig. 10 is shown the front and back of 
the card which took care of the tie rod 
described. When the order for this item 
came along it was classified under ‘300 
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Improved Tool Bar for the Slotting 


Machine. 

Of the various tool bars with spring re- 
lease, described at different times by cor- 
respondents in the AMERICAN MACHINIST, 
I have never seen one to supersede the 
one here described for heavy service. It 
can be used on a variety of work, and is 
not likely to get out of order. The cut- 
ting tools keep sharp much longer than 
when used in a rigid bar, as the spring 
release allows the tool to return without 


much pressure on the cutting edge. 
Fig. 1 shows the front view, and Fig 
2 the side elevation. A is a small key 


let into the gray-iron bracket, bored out 
to hold the reduced end of the tool bar. 
The top of the swell on the bar has four 
notches cut in it at right angles to fit the 
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drop stamp” and given a filing index num 
The 


of piece, quantity and where used were 


ber. order number, index number 
stated on the front side just as shown. 
On the back of the marked all 
necessary information required as the job 
progresses. First is the materjal required 


as handled by the stores, then the tool 


card is 


numbers. The shipping receipts are care- 
fully noted, as here is often a source of 
trouble. The total weight 
weight, the piece-work rates and the cost 
of production per piece fill the remainder 
of the card. Thus the whole history of 
this piece is brought together in a concise 


and average 


form and filed away for future reference; 
it also affords a key to the fixing of rates 
and prices on similar work. 

P. SANDIESON 


This prevents the bar from turning 
round under heavy cuts. Fig. 3 
the back of the tool holder, and the plan 
of the bottom is shown in Fig. 4. 

The bottom end of the bar is slotted 
out to receive the tool holder, Fig. 5, 
which should be a sliding fit on the sides 
and also on the top of the front half, the 


key. 


shows 


back half being cut away, as shown, to 
allow it to swing or tilt on the two cap 
screws, Fig. 6, which act as a pivot. The 
tool block is tapped out to receive the 
threaded ends, while the two sides of the 
tool bar are bored and reamed a sliding 
fit for the shoulder. A hole, ™% inch 
diameter, is drilled in the of the 
tool bar, as shown in Fig. 3, to receive 
a spring which rests on the cut-away por- 


the This 


back 


tion of tool block, as shown. 
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keeps the front end tight up against its 
seat to take the pressure when cutting, 
and allows it to tilt when returning. The 
tool is held in by two set-screws on the 
diameter, squared out 
for a key and case-hardened. For heavy 


yottom, 5¥g-inch 


work, we use a tool 334x11-16 inches, and 
frequently take a cut 1% 
a traverse of 38 per inch on heavy forg- 
ings made of old armor plating. This 
puts a severe strain on it, but the two cap- 
screws, screwed into the tool block, pre- 
the forked the bar from 
springing open and thus the bar stands 


inches deep, with 


vent ends of 
some very heavy work 
“ARMOUR ENGLAND 





The Systematic Filing of Data. 

It is not always convenient to keep all 
the back numbers of the AMERICAN Ma 
CHINIST and Power in order to reter back 
to the various articles of interest, and if 
they are kept quite a search is necessary 
to find any particular article. In 
and also 


order 
to overcome these objections, 
be able to keep a great quantiity of “live 
data in a small space, I devised the fol 
lowing system, which is extremely cheap 
to install, requires a minimum of attention 
and is very simple to use. 

First, I 
inch envelopes, 100 8x15-inch plain cards 
desk-tray 


300 3x5-inch cards, 


purchased 200 cheap 7x10! 


a 3x5-inch card index with 


alphabetical guides, 


wooden box 11x8xz20 inches inside meas 


urement, and I made another box, 8%x 
5xI5 inches long, and two _ follow-up 
wood pieces. I numbered the envelopes 


from I to 200 in the top left-hand corners 
| he se l 
11x8x20-inch box and adjusted the follow 


put in numerical order in th 
up block so that it would be convenient 
Then I treated th: 


8x15-inch cards the same way, except that 


to find any number 


they were numbered Ia to 100a 


I had a big collection of cut 
the AMERICAN 


Power, some because of articles of special 


pages 
from MACHINIST and 
interest, others on account of the charts 
which are extremely valuable 
attempt to sort them out, but 
first, which happened to be a 
the Jones & Lam- 
trimmed it the 
inches, 


curves, etc., 
I made 
picked the 
descriptive 
lathe, 
of the reading matter, 7x10! 


no 


article on 


son and down to 
size 
“cluding the date, and slipped -it into the 
No. 1 envelope, and made out two cards, 


thus: 


Jones & Lamson Lath: 
Yescription No. 1 
Lathes, 


Tones & Lamson 


Turret 
No. 1 


lhe next sheet was a description of the 


Curtis turbine, which I treated in the 


same way, except that I put it in envelope 
vith sheet 
Further along I came upon a curve show 


No. 2, and so on every 


f a bearing at 


the percentage of friction ¢ 
various speeds. This I cut out and mount 
ed on No. ta card, making out two index 


-ards, one under the heading 


“Friction of 
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Bearings” and the other “Bearings, Fric 


tion,” numbering them Ia 
In this way I filed everything, 
interest | 


and now 


as I come across items of cut 
them out and file them im the same way 
Sometimes it happens that two or three 
articles appear referring to the same ma- 
chine, in which case I simply look up the 
the the 


previous data and put the new matter in 


number of envelope containing 
it without making out any new cards 

Every now and then I look thru the 
cards and envelopes and weed out all old 
and useless data. This filing system has 
unlimited capacity for expansion, and all 
made instantly 


Geo. P 


references can be 
PEARCE 





‘‘Making Drawings That] Will Not 
be Misunderstood.’’ 

the 

subject at page 497, “C. A. 1 


Referring to article on the abov: 


writes us 


that he thinks the man in the shop would 











039 

Alonzo G Collins sends the sket« hig 
3 as his idea of the way the drawing 
should be mad 

“Entropy” suggests three different ways 
of making the drawing. One of these is 
in accordance with Fig. 1, except that he 
uses the third angle of projection; an 
other is the use of a top and front view 
in place of a front and end view; he states 
that for his own work where all he cares 
for is results he would draw the piece as 
in Fig. 4. “It 1s not scientific, but | do 
not see how a workman who can read 
English could fail to correctly interpret it 
On the flat part I should be afraid that 
if I simply gave the thickness some work 
man might suspect that that part was 
square and in some way hollowed out to 
leave a thickness of 34 inch, but as it reads 
I feel quite sure of getting what I want 

We have received severa other com 


munications on this subject, but the vari 


ous ideas suggested are pretty well cov 


ered by what is printed above and by the 








have found it much easier to have made 
the piece if he had had a different view accompanying sketches 
that is, the view shown herewith in Fig. 1 
“L. L. D.” sends three views of tl So successt ‘ 
piece arranged as in Fig. 2, and says that of military rif t the factory established 
= 16 Thi 7 i 
ae , ‘ 
“aH 2 MANNA 
uJ ‘ i a 
bie cg tead - : 
4 7 . 1 \ mgm 
1? - | ~ 
FIG. I FIG, 3 . 
| 16 Thi. ; : 
rai iil Lu : 
| ; 
a 
pe FIG. 4 
FIG, 2 
MAKING DRAWINGS THAT WILL NOT BI NDERSTOOD 
to show these views would take very Quebec by Sir Cha iN that 
tle more of the draftsman’s time and the now proposed that Canada sh make het 
piece would be clear to the workmai wn cannon. The purp establishing 
He further says: “It is a common prac-_ the rifle factory in Quebec was to mak: 
tise with many draftsmen to detail the the Dominion independent of Englis! 
end view at the wrong end of the piec: manufacturers, who, in the event of th 
in the piece in question the end view 1s interruption of communication, might be 
of the threaded end, but Mr. Moss has’ unable to supply rifles for the Canadian 
detailed it at the other end in his sketch. troops as rapidly desired. The result 
[his one failing has been the cause of have been entir« itisfactory. Now that 
more ‘cuss’ words than any other the the Canadian artillery is to be enlarg 
draftsman is prone to and rearmed with a more modern gun, it 
“T am in a shop that receives about is held by military experts that the new 
1,009 drawings month from the draw ordnance should be made in the Dominion 
ing room, and I handle nearly all of them 
as I have to figure the premium limits on It is reported from Essen, Germany, 
the detail parts, and I can most heartily that the Krupps’ immense contracts, partly 
sympathize with any kick on imperfect for the rearmament of the German arti 
drawings. Our motto is, ‘Be sure you lery and partly Russian, Japanese, and 
are right before you go ahead’; if ther Turkish orders, have required the com 
is any doubt concerning the shape of a pany to increas¢ the imber of workme 
piece, or the proper reading of a draw- from about 24,000 to more than 30,099 
ing, take it up with the engineering de The insufficiency of dwellings for the 
partment, and if necessary | the draw workmen has compelled the management 
to erect temporary barracks 


ing changed 
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A Directory Swindle. 


What appears to be a new game for ob 
taining some of the needful without work- 
ing for it is being played in Cincinnati, 
the Planer 


Company thus describes it: 


and a letter from Cincinnati 


“A solicitor appears on the ground with 
a United States Directory under his arm, 
the list 
showing such articles as are manufactured 


immediately turns to classified 


by the company, and asks if we desire to 
renewed; the price 
The thing looks all 


have these headings 
varies from $3 to $6. 


right, and we authorize him to fill out a 


which in our particular case 
He simply fills in the figures and 


blank, was 


for $s. 


passes the blank back, which you sign 
without much attention, probably by rea 
son of the small amount involved. In 


the course of a few weeks another gentle 
man appears on the scene with a directory, 
he immediately opens it and shows you a 
display advertisement of one-half page, 
showing the cut of your machine, and pre- 
sents his bill for $50. We knew very well 
that we had 


tract, and on looking over and scrutiniz 


not made any such con- 
ing it very carefully could readily see that 
an extra cipher had been inserted after 
the 


calling 


making amount 


On 


the original $5.00, 


$50.00 instead of $5.00 his 
attention to this matter he did not stop to 
but that there 


mistake, and that he would 


argue his case, said was 
probably some 
have the man who took the original con 
tract come around and straighten it out 
with us. This gentleman, however, has 
never put in an appearance, notwithstand 
ing the fact that it has been some months 
ago; and we don't think he ever will. They 
are doing business under the name of the 
Standard Press Company, New York, in 
the 
the Herrick Publishing Company, of New 


York, at 


around of 


some instances, and under name of 


other places. Upon inquiring 
the other 


in the city we find that these parties have 


manufacturers here 
called on most of them, and in some in- 
stances have no doubt had their bills paid 
In talking with Mr. Le Blond, of the R. K 
Le Blond Machine Tool Company, to-day, 
their 
time 


he states that company was caught 


for $50.00 some ago, and not very 
long afterward were presented with an- 
other contract and bill for $50.00, which 
caused suspicion, and on stating that they 
would refer the matter to their attorneys 
for investigation the party immediatel) 
disappeared and has never put in an ap- 
pearance 


“We think 


pursue 1s to 


since 


the plan that thes« 


hold of 


parties 
United 


States directory, go around to the different 


get some 
houses as above indicated, and when they 
get a contract, go to some local printer, 
half- 


page advertisement, rebind the directory, 


have an insert made with a page or 


and present it to the party whom they de 


sire to work. No doubt they have caught 


a good many people, and we think that a 


little notice of this practise thru your 
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columns will save some of your readers 
and advertisers a few dollars.” 

Tho Mr. Quillan says in the above let 
ter that “the thing looks all right,” we do 
not think it really does. The only reason 
such things look all right to a busy manu 
facturer is because the amount being small, 
he pays little attention to the matter and 
signs without scrutiny a contract to pay 
$5.00. 
bug, however, because this purports to be 


The essence of the thing is hum 
a directory, and yet the entries to be put 
into it depend upon whether or not manu 
facturers see fit to put up the price. What 
would be thought of a city directory pur 
porting to give names and addresses of all 
the citizens of a place, but which really 
contained those names only whose owners 
had been foolish or thoughtless enough to 
pay a dollar for having them inserted? 
Such a directory would be a swindle upon 
the face of it, 


porting to give complete lists of manufac 


and every “directory” pur 


turers or of manufactured goods, and 
which really contains the names of thos 
only who have paid for such insertion, is 
fraudulent and those who go into it ar 
dealing with men who will bear close 
watching 


Vertical Versus Flat Drawing Boards. 

We publish elsewhere a letter relating to 
the boards 
Such boards are used much more abroad 


subject of vertical drawing 
than 
the 


ably due, chiefly, to the fact that draw 


they are in America, especially 


Continental countries. This is prob 


ings on the Continent are usually made t 


a considerably larger scale than is thé 
general practise here, and where larg 
drawings are made, the evils of the flat 


board are of course much more manifest 
The vertical board has certain objections 
lo begin with, ink does not flow so wel 
instruments held in the 


from position 


necessary to use them on a vertical board 


\gain, 


has a tendency to flow downward and to 


the ink on heavy vertical line 
bottom of the draw 
top. This 


also delays drying of the Imes somewhat, 


make the lines at the 


ing denser than those at the 


and thus impedes progress with the draw 


ing [he draftsman’s instruments cannot 


be kept in a place as convenient for him 


to reach them when wanted as is practica 
ble with a level board, and he must reach 
for them Reference 


a greater distance 


drawings, if they are used, cannot be kept 
in nearly so convenient a position with 
the 


must be on 


the vertical board as with horizontal 


board, for 
stand nearby, and in a horizontal position 


usually these 


where reference to them is not at a 


convenient 
the various parallel at 


Again, while 


rangements have their advantages, it 1s 
doubtful if 


to date which will insure that the ruling 


one has been produced up 


edge will always move in parallel lines 


when the draftsman moves it by applying 
force near either end, and the cord or wir 


) ] 1 + ? 
controlling its motion is likely » b I 
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fected either by changes in the moisturs 
of the atmosphere or by variations of tem 


While of 


i 
named objections apply equally to parallel 


perature course these last 


horizontal boards, they 
the 


no other kind of de- 


devices used on 


apply particularly to vertical boards 
themselves, becaus« 


all 


boards; whereas 


vice is at usable in connection with 


vertical with the hori- 


board when must do accurate 
the 


Of course the experience of one m: 


ontal one 


work T-square is always available 

in who 
has had -trouble with his eyes, coincident 
with the change to a vertical board is not 
but 
has to say about that feature of the case 


Ss at 


onclusive, what our correspondent 


least worth noting 


Fulton, Fitch and Steam Navigation. 


\ discussion is going on in the columns 


f the New York Times at 


present 1 


lating to Fulton and his work, and th 
question of who is entitled to the credit 
of first propelling vessels by steam powert 


The general trend of the discussion seems 


made on be 


to be in favor of the claims 
Fitch, 


lf of John and 


! it is stated mo 
positively that Fitch was studying tl 


and 


successtul 


problem of steam navigation had 


tually reduced it to practis 
thought of it 


rather 


years before Fulton ever 


that Fulton’s work, or the worl 


ittributed to Fulton, at best due mainly 


to Livingston, by whom he was employed, 
ind that 


atters 


Fulton knew little of mechanical 
In a letter by Henry M. Fitch 
presumably a descendant of John Fitch 
uses the following quotation 

“An ‘Reminiscences of 


Extract from 


Saratoga and Ballston,’ by William L 
Stone. Published in 1880 at New York 
by R. Worthington, 750 Broadway. Page 
235-8 

‘At this point the Rev. Mr. Potter’ 
(since the Right Rev. Bishop Potter of 


Pennsylvania), a young Episcopal divine, 
who is married to a daughter of the lat 


Robert R. Livingston, and is consequently 


nephew by marriage of Gen. Lewis, joined 
in the conversation 
FULTON 
‘I am surprised, General, at your re 


marks,’ said he, ‘my own observation 


¢ me to believe that many descend in 
claimants f 


facts 


istory as successful 


onors were know! 


vould 
Probably no person has received so 


who, if the 


different light 


stand in a very 


*These statements, moreover, are confirmed 


tt only by the late President William A 
Ibuer in his “New Yorker” (Letter 7), but by 
Ransom Cook, now (1875) living at Saratoga 


Springs, N Mr. Cook informs me that in 
the summer of 1837 he was engaged upon his 
ectro-magnetic machinery. Among his work 
men were two who had been employed by 
Livingston and Fulton while those gentlemen 
perfecting their steamboat They sur 
prised him greatly by stating that Fulton was 
i. capital draftsman, and that was all. They 
idded that he was so deficient in a knowledge 


vere 


ff the laws of mechanics as to furnish daily 
mirth for the workmen; and that it was a 
ng time before Livingston could convince 
m that the “starting bar” of an engine 
hould be made larger at the fulerum than 


at the handle! 
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and deserved so little as Robert 
A man of 


power of Cc 


praise 


Fulton no practical ingenuity, 


of no onceiving, much less of 


executing, inal mechanical 


an orig 


his friend Colton has succeeded in pet 
suading the public that to him is 
successful navig 


however, as I gathered 


steam Che facts, 
them from my father-in-law, and which | 
believe to be substantially correct, are as 


follows For thirteen years before th 


first steamboat was placed upon the Col 
lect [Pond] in New York, John Fitch had 
run a little steamer on the Delaware wit! 
great success. During that period he had 


experimented with various kinds of pro 


power—tlh« 


pelling screw, sidewheel, an 


iTs 


long 0: 


this 


sweeps or Che most primitive 
thing the bo 


which consisted simply of two potash ket 


about vessel was 
riveted together 
‘Mr 


terested in 


tles 
Livingston, who was greatly 


the success of Fitch's 


expel 
ments, seized the oportunity, when Minis 
r to France, to visit the workshop of 
Watt & Bolton in England, where for t 


first time he saw a properly constructed 


But how was he to introduce 


into the unless (which was 


United States, 





then impossible) he went there himself 

\t this crisis he thought of Robert Fu 

tO who orig nal \ irtist 1) 

lelphia, was then exhibit i panor 

n Paris. His panorama, however, f 
pay, was attached, and he himself at 
sted tor debt and thrown into prisot 

Livingston, falling into the error so cot 

non t many, of believing that beca 


eption and execution, 


paid off Fu 
r to Ne W York 
of Watt's boiler Fulton. how 


failed to rise to the rceasion unk 


ton's debt and sent him ov: 
with one 
ever, 
when Livingston returned, a year after, h 


found his pet project precisely where hx 


had left it several vears before He thet 
fore at once took hold of it himself, and 
by his energy and _ perseveranc: nall 


brought his idea to a successful issue, ] 





ton, whom he could not entirely shake off 
icting as a kind of general superintend 
ent.’ ” 

Those who ar imi with mecha 
cal matters wi Y ble to recall mat 
nstances in which 1 I 
selves done almost nothing toward tl 
development of a mechanical or engineet 
ing invention hav ww succeeded 
1 er r ther Ve practi ill, il] 
he credit t, to vy nothing of tl 
1 1 \ S cn In ta a ré Tn irring 
every day, 1 men are now living wh 
reputation as inventors much great 
than it would be were all the facts know: 
as to who actually invented the devi 
brought out as their own There is 1 
doubt that Corliss enjove¢ much great 
reputation as an inventor than he wa 


entitled to. There is no doubt that 
Whitworth 


rreater reputation as an 


really 


Sir Joseph enjoyed a much 


inventor than he 
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New Tools and Machine Shop Appliances. 


MAGNETIC COUPLING AND ACCELERATOR. 


The Cutter-Hammer Clutch Company, 
of Milwaukee, Wis., has 1ecently placed 
on the market two interesting magnetic 
give illustrations 


devices, of which we 


herewith. 

















} 
t 
| 
= 
oe Nos 
LJ 
FIG. I MAGNETIC COUPLING 


Fig. 1 shows the first, called a magnetic 
coupling, of which the office is to couple 


two shafts together, tho not to act as a 


clutch for putting one shaft in motion 
while the other is at speed. The inten 
tion is that the shaft shall be coupled 


coil, and when current is turned on thru 
the contact rings ef, ring a becomes a 
magnet and attracts ring b, called the 
armature to it, the slight movement nec- 


essary being permitted by the spring of 


the supporting plates, thereby locking the 

















American Machinist 


FIG, 2. MAGNETIC ACCELERATOR 


together with force. Since 
the mere interruption of the current re- 
leases the coupling, its application as a 
It also has many 
useful applications in power-house work. 

Fig. 2 shows the accelerator, which is 


parts great 


safety device is obvious. 




















FIG. 3. FIELD IN THE ROUGH 
when at rest or when running at the same 
speed and not otherwise. 


[wo cast steel rings a and b are mount 


ed on flexible steel plates cd in such 
manner that normally the plates will 
maintain a small air gap between the 
rings. Ring a, called the field ring, has 


an annular slot containing an energizing 


FIG. 4. FIELD BABBITTED 
wherever friction 

The parts are 
drawn together in much the same man- 
ner as that already described, but the con- 


intended to be used 


clutches are applicable. 


struction of the field rings ab is such as 
to generate powerful eddy currents in the 
armature c when the former is in motion 
and the latter is stationary or revolves more 
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slowly than the former, the effect of these 
currents being to produce a torque in the 
armature additional to that provided by 
the friction of the parts. 
The field is in two parts, 
ally projecting and intermeshed poles, as 


having radi 


shown in Fig. 3, which is from a photo- 
graph of a pair of rings in the rough 
As finished, the spaces between the poles 
filled 
such as babbitt, 


material, 
The 
action of these poles is to get up an un 
the 
currents 
the 
the 
armature is 


with a 
as shown in 


non-inagnetic 
Fig. 4. 


are 


distribution of 
and induce the eddy 
When 
completely enclose and protect 
The 


mounted on a flexible disk, as in the case 


equal magnetism in 
armature 
rings 


described. assembled, 


coil 
as shown in Fig. 2. 
of the coupling, and the entire apparatus 


is enclosed by an oil-tight casing d, Fig 

















FIG. 5. ACCELERATOR COMPLETI 
2. lapped holes tor filling and draining 
the 


are thus subjected to flooded lubrication. 


are provided, and friction surfaces 
lhe exterior of the case is provided with 
ribs to assist in radiating the heat 

In action, when the current is first es 
tablished and a large difference of speed 
exists, the torque due to the eddy currents 


As the 


quires speed, the torque diminishes 


is very powerful armature ac 
and 
thus gives automatically the action due to 

the clutch 


Meanwhile, as is squeezed from 


lever of a friction 
the oil 
the friction surfaces, the friction increases 
and the final grip is thus a powerful one. 

The action of the eddy currents is such 


easing 


as to give no shock in starting under any 
circumstances, tho for some purposes the 
start due to the abrupt application of the 
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entire current may be too quick, and in 
such cases a rheostat is used to regulate 
the application of the current, thus placing 
the the under the 
control of the operator. 


time of acceleration 


[he complete accelerator is shown in 
lig. 5. 


A GRINDENG AND BUFFING MOTOR. 


The illustration shows a portable 4 
horse-power motor, with an emery wheel 








3 eee rhe! 
‘woe ” 











4 GRINDING AND BUFFING MOTOR 


and a buff wheel mounted on 
ends of the shaft. The working parts of 


the motor and the bearings, while easy of 


opp. site 


access, are thoroughly enclosed and pro 
tected from dust. 

The machine is supplied 
switch, 10 feet of flexible cord and an at- 


with snap 


tachment plug. Larger sizes up to 2 horse- 
power are made by the same concern, the 
Lamb Electric Company, Grand Rapids, 
Mich 


A NEW WRENCH. 


The cut shows one of the latest patent- 


ed wrenches. With patents for wrenches 


issuing at the rate of two or three a week 
all the year round and year after year, it 


+ 
4 
P 


S 
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A NEW WRENCH 
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seems strange that one as simple as this 
We give it to 
may be worth. 
For a pipe wrench, the three points of 


could now be invented. 


our readers for what it 


contact seem much less likely to crush the 
pipe than the two points of bearing of the 
too-handy alligator wrench. Alfred John- 
son, Chicago, is the inventor 


4 COLD SAW 

The illustration shows a to-inch cold 
saw cutting-off machine, adapted to cut 
rough or finished material of any shap 


up to its capacity. 
Che 
V_ shoe 


tration 


stock to be cut is clamped in the 
the illus 
The drive is positive thru a train 
The feed 


lever from 


by the screw shown in 


of steel gears from the pulley. 
of the saw is controlled by a 
the front of the machine, and has a range 

The 


been 


of trom 1-5 to inch 


the 
made, is by power thru a clutch, which is 


per minut 


return of saw, alter a cut has 


thrown into engagement 


‘ by the operator 
[he return can be made in forty seconds 
the the 


its return travel, the clutch is automatical 


and when slide reaches limit of 


ly tripped. Means are provided for sepa 
rating the oil from the chips, the strained 
oil returning to a reservoir in the base of 
the 


the pump 


machine from whence it is taken by 


A special saw-sharpening machine can 
the 


3,000 


be also supplied in with 
lhe 
pounds, and can be 
belt or 
Barnes & Company, 
Mass 


connection 


machine. machine weighs 
supplied with either 
It is built by Nutter 


\tlantic 


motor drive 
300 avenue 


Boston, 


ELECTRICALLY DRIVEN SAND-MIXING 


MACHINI 


lhe 


the well-known S« 


accompanying illustrations show 


llers sand-mixing ma 


chine equipped with an electric motor by 


043 
the Northern L[lectrical Manufacturing 
Company, of Madison, W1s 

The motor construction is modified to 
form a support for the mixer, as shown 
in Fig. 2. A special commutator bonnet 
forms a pedestal for the entire appara- 
tus, the mixer being supported by a ring 


with radiating arms which 1s fitted to a 
raised and turned surface on the field 
magnet ring \ suitable cover, shown in 
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place in Fig. 1 and removed in Fig. 2 

protects the commutator trom injury 

New Publications. 

“The Pocket-Book of Refrigeration and 
Ice Making.” By A. J. Wallis-Taylor 
Fourth enlarged editi i84 4'!4x7-inch 
pages, with 31 illustrations and numet 
ous tables The Norman W. Henley 
Publishing Company, New Yorl Price 
$1.50 
In very compact form this book gives 

a large amount of practical information 

regarding the installation and especially 

















ELECTRICALLY 


DRIVEN 


SAND MIXER 
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the operation of ice-making and refriger- 
ating plants. The first chapter gives an 
outline of the theory of refrigerating ma- 
chines, together with an account of the 
essential differences between the different 
systems of refrigeration. This is_ the 
only chapter in the book that is in any 
respect theoretical, the remaining chapters 
being devoted to the arrangements and 
proportions of refrigerating plants and t 
the various factors of which a knowledge 
is essential to their successful operation 
Thus we find an extended table of the 
temperatures adapted to the cold storage 
of various articles as determined by ex 
perience, and another table of customary 
for the cold storage ot 
articles. The book is distinctly useful to 
those engaged in the installation and op 


charges various 


eration of refrigerating plants. 

“The Art of Generating Gear Teeth.” By 
Howard A. Coombs. 129 334x6-inch 
pages with 37 illustrations. Van Nos- 
trand Science Series No. 129. D. Van 
Nostrand Company, New York. Price, 
50 cents. 

This is a reprint of the articles upon this 
subject by Mr. Coombs which appeared in 
our columns during 1903. It will be re- 
membered that the articles went into the 
history of gear tooth generating processes 
quite extensively, and showed the line of 
development of such processes from their 
beginning to the present time. No such 
previous study had been made and the book 
is therefore of corresponding value to all 
who are interested in this class of work. 


“Die Francis-Turbinen und die Entwicke- 
lung des modernen Turbinenbaues.” By 
Wilh. Miller. Pp. 4690, 7x10™% inches. 
Ills. 330, with 24 plates of turbine plants. 

revised and enlarged edition. 

Jaenecke. Price 


Second, 
Hanover: 
24 marks. 


Gebriider 


In taking up a book on turbines in these 
days, one naturally assumes that it must 
This, 


however, is a treatise on machines driven 


relate to the steam-driven variety. 


by water power, as indicated by the name 
Francis, which designates the type most 
prominently considered. The work bears 
the appearance of very substantial charac- 
ter, a fact tended to be confirmed by the 
success of the 1901 edition, which has led to 
the issue of this revised. one, wherein later 
results in the turbine line are added and 
various other changes made. The scheme 
of the treatise is threefold—First, a discus- 
sion of turbines in general and of different 
theory, construction, ar- 


types; second, 


rangement, regulation, efficiency, results of 


tests, etc., of the Francis turbine; third, 
the development of modern turbine build- 
ing in Germany, Switzerland, Austria- 


Hungary, Italy, France, Scandinavia, Eng- 
land and North The descrip 
tions of actual installations, with the many 
the plates 


America. 


large dimension drawings in 
ought to commend the book to practical 


men. 
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‘The Cause of Business Stagnation.” By 
Hugo Bilgram. 14 7x9%-inch pages. 
American Academy of Political and So- 
cial Science, Philadelphia. Price 25 cents. 
“A Commercial Clearing House.” By 
Hugo Bilgram. 27 3%x6-inch pages. 
Published by the author, Philadelphia. 
Mr. 
have devoted much study to economic sub- 
jects, including currency and banking. The 
two pamphlets under notice discuss the 
causes of the periodically recurring periods 
of business depression and suggest as a 
remedy his proposed plan of a commercial 
clearing house thru which debts shall be 
offset against made to balance 
and discharge one another without the in- 
tervention of money or its representatives 
in any form. The subject is discussed 
very clearly and simply, and the leading 
details of such a clearing house are care- 
fully worked out. Mr. Bilgram is too log 
ical and well informed a thinker for his 
ignored, and business 
men and manufacturers will find the pam- 


3ilgram is known to his friends to 


and be 


suggestions to be 


phlets of a high degree of interest whether 
they agree with the author’s conclusions 
or not. 


“Gas Engine Design.” By Charles E 
Lucke. 254 6xQ-inch pages, with 145 
illustrations. D. Van Nostrand Com 


pany, New York. Price $3. 

In this treatise familiarity with the in 
ventive side of gas-engine design is pre 
supposed, and descriptive matter relating 
to the gas 
omitted, the entire book relating to de 
sign in the sense of proportioning the en 
divided int 
three parts, of which the first relates t 
the determination of the size of the en 
The 
second discusses the forces in the engine 
due to the pressure in the cylinder and t 
inertia, and the third takes up the dimen 
sions of the parts. A free use of mathe 
matics is made, and the book is adapted 


construction of engines is 


gine and its parts. It is 


gine and to its expected economy. 


to those only who make considerable us: 
of mathematical methods in designing 


“Loci in Mechanical Drawing.” By Alex- 
ander MacLay. 120 5'x8'™%4-inch pages 
with 74 illustrations. The Technical 
Publishing Company, Manchester, Eng- 

D. Van Nostrand Company, New 
Price 2s. 6d. 


land 
York. 
The author has already published a book 
upon this subject covering geometrical and 
mechanical loci. In the present volume he 
takes up loci representing the piston ve- 
locity and acceleration in the mechanism 
of the steam engine, the oscillating and 
other types being considered along with 
Those who are 
which is of in- 
connection 


the ordinary construction. 
in the subject, 
importance in 


interested 
creasing with 
the study now being given to the better 
balancing of the reciprocating parts of 
marine engines, will find in the book a 
very complete study of it. The discussion 
is partly graphical and partly mathemati- 
cal, the two methods, as a rule, going 
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hand in hand. While the text is liberally 
sprinkled with equations, they are not of 
a formidable nature, as in most cases they 
involve nothing more serious than plane 
In many cases the same 
of various 


trigonometry. 
problem is solved by 
graphical methods, the authors of these 
methods being duly credited with their 
productions. 


“Producer Gas.” By A. Humboldt Sex- 
ton. 220 5'%4x&Y%-inch pages, with 80 
illustrations. The Scientific Publishing 
Company, Manchester, England. Price 
10 shillings. 


means 


The increasing attention now being paid 
to the use of producer gas in gas engines 
makes this an extremely timely book. It 
discusses the production rather than the 
use of producer gas, going with all neces- 
sary fullness into the properties of the gas 
and the details of producers and their use. 
The various types of producers are illus- 
trated and described at length, a lengthy 
appendix being given to the most recent 
types of producers. A bibliography of the 
subject is also included in the appendix. 


\ neat and admirable bit of enterprise 
was the printing of the entire body of the 
Railroad Gasette recently in parallel col- 
umns of French and English in recogni 
tion of the assembling of the International 
Railway Washington 


Congress at 





Personal. 
Albert S. Crane has become chief hy- 
draulic engineer of the firm of J. G. White 
& Co., Inc., engineers and contractors, of 


New York. 


Obituary. 
Lorenzo S. Graves, founder of the 
Graves Elevator Works, Rochester, N. Y., 
He 


first engaged in the shoe business in Mas 


died April 22, seventy-three years old. 


sachusetts ard later became a manufacturer 
He built 
his first elevator in 1875, and in the line 


of shoe machinery at Rochester. 


of hydraulic elevators developed one of 
the largest concerns in the country 

English tell us of the 
recent death of Captain Charles Ambrose 
Captain 
McEvoy was born in Ireland, came to the 


Our exchanges 


McEvoy, seventy-seven years old 


United States when a boy with his parents 


and lived here forty years, serving the 


Confederacy during the civil war. He was 
associated with the bureau of ordnance at 
Richmond. He became a leading authority 
on torpedoes and mines and developed 
numerous important inventions in that line 


Business Items. 


Rogers, Brown & Co. have removed their 
New York office to the new Trinity Building, 
111 Broadway. 

The American Electric & Controller Com 
pany (W. F surditt, Jr., president), has 
moved from 12 Dey street to 136 Liberty 
street, New York. 

John F. Pitz, formerly superintendent of 
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Company, S7 Frankfort 
street, New York, has acquired the business 
interests and plant of that concern and will 
continue the business in his own name. 


the Judd Pattern 


The Canadian Westinghouse Company, 
Ltd., recently sold to the Edmonton (Alber 
ta) Street Railway Company a 200-kilowatt 
railway generator and a number of double 


equipments of The city of 
Edmonton is the most northerly point on the 
American continent to operate an electric 


railway motors. 


street railway. 

At a recent meeting of the board of direc- 
tors of the National Electric Company, Mil 
waukee, Wis., John F. Beggs was elected 
president of the company and J. H. Van 
lbyke, Jr., vice-president. Charles F. Pfister 
and Frederick Vogel, Jr., were elected direc 
tors. The National Electric Company is one 


of the important and promising manufactur 
ing industries of Milwaukee, and under the 


will no doubt continue in 
its course of enterprise and prosperity. 


new management 


Manufacturers. 


The Vekor Iron Works, Columbus, Ga., is 
building new machine works. 

The Guth Chocolate Company, Baltimore, 
Md., is erecting a new factory 


The Eagle Lock Company, 
Conn, will erect a new factory. 


Terryville, 





The Lee Electric Light Company, Clarinda, 
lowa, will put up a new building 


The Keith Company, Brockton, Mass., will 
enlarge its tannery at Campello 

The Cheney-Drewrey Iron Works, Carroll- 
ton, Ga., is erecting a new plant 


An electric power-house will be erected for 


the Reading (VPa.) 
The Engineering 


troit, Mich., will enlarge its plant 


Iron Company 


Great Lakes Works, De 


Ga., will erect an 


that 


Shippen Bros., Ellijay, 
electric lighting plant at 

The Lima 
pany is making 

A. Booth & Co., Detroit, 
a cold storage plant of 
Power & Speed 
Mass., will 


place 
(O.) Locomotive & Machine Com 
additions to its plant. 
Mich., will 
large capacity 


erect 


Controller 
factory. 


The Company, 


Watertown, 
The Commercial 
is negotiating 


erect a 
Club of Sheridan, 


beet 


Wyo., 
for a sugar factory 


The Decatur (Ill.) Candy & Packing Com 


pany will remove its plant to Oshkosh, Wis 
The Detroit (Mich.) Steel Castings Com 
pany will erect a new plant, to cost $160,000 


Joseph Hl. Bromley, lace manufacturer, of 
Philadelphia, Va., is 


mill 


erecting ai $2,000,000 


The Corlucci Stone Company, Scranton, Pa,, 


whose piant was burned some time ago, will 
rebuild 

The Nagle Boiler & Engine Company, Erie, 
Pa., is erecting an addition to its plant, to 
ost S25.000, 

The Milwaukee (Wis.) Light, Heat & Trac 
tion Company is enlarging its power-house 
at Waukesha 

The American Motor Company, of Corn 
wall, Ont., will establish a branch factory in 
suffalo, N. ¥ 

The Clay City Roller Mills Company, of 
Clay City, Ky., has been incorporated with a 


capital of $12,000 


J. Thompson & Sons Manufacturing Com 


pany, Beloit, Wis., will erect a new gas en 
gine machine shop 

The Maryland Steel Company expects to 
spend $2,000,000 in enlarging its plant at 
Sparrows Point, Md 

The Chicago, Milwaukee & St. Paul Rail 
road will build a new car erecting shop at 
West Milwaukee, Wis 
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The Carrier-Low Company, manufacturer 
of folding boxes, will remove its plant from 
Chicago to Joliet, Ill. 

The Utility Manufacturing Company, Fort 
Wayne, Ind., manufacturing razor strops, 


will enlarge its plant 


The Barber Manufacturing Company, of 
Anderson, Ind, manufacturer of bed springs, 
will enlarge its plant. 


The German-American Button Company, of 
Rochester, N. Y., is considering plans for the 
erection of a large factory. 

The Washington Manufacturing 
Tacoma, Wash., planing mill and 
tures, will enlarge its plant. 

The 


Company, 
office fix 


American Brake Shoe & Foundry Com 


pany, of Mahwah, N. J., will extend its steel 
foundry plant at Chicago, Ill. 

The Lamson & Sessions Company, Cleve 
land, O., making bolts, rivets, wrenches, will 
make an addition to its plant 

The Huber-Hodgman Company, Taunton, 
Mass., manufacturing printing presses, has 
plans ready for a new factory. 

The Plainfield (N. J.) Cement Stone Com 
pany has been incorporated with a capital of 


$100,000, and will erect a plant. 

The Chamber of Santa 
Maria, Cal., are considering a proposition for 
that place 


Commerce of 


a large glass factory at 

The MecClintic-Marshall 
pany, Vittsburg, Pa., 
addition 


Construction Com 


make an extensive 


Rankin, l’a 


will 
to its plant at 

The sash and door factory of the Johnson 
Smith Company, Minn., 


Minneapolis, was ce 


stroyed by fire; loss, about $16,000 
The machine shop and foundry of C. Rit 
tenhouse & Sons, Norristown, Pa., was dam 


$25,000 


Rochester, N. ¥ 
for the 


aged by fire to an extent of 
Architect J. Mills Platt, 
is preparing plans for a new factory 
Piehler Shoe Company, at that 
The Northern 
planning to 


place. 
Pacific Railway 
make extensive 


at South 


Company is 
improvements in 
Wash 


its car shops Tacoma, 


The Midgley Manufacturing Company, Co 
lumbus, Ohio, manufacturing steel tubular 
wheels, will erect a new factory shortly 

The plant of the Household Sewing Ma 
chine Company, at Providence, R. I., was 


fire to an extent of $100,000. 
Elmira, N. Y 


will 


damaged by 
Hoy 


boilers, 


manufacturing 
plant, 


Bros., 


stacks, et« erect a new 


to be equipped with steam and electricity 


The Cadiz (Ohio) Electric Company is in 
the market for drill presses and other ma 
chinery for the manufacture of small brass 
work 

The Noiseless Car Wheel Company, of Chi 
cago, is negotiating with the New Castle (0.) 
Chamber of Commerce for a manufacturing 
site there 

The National Manufacturing Company, De 
troit, Mich., manufacture: of cooperage 
stock, will erect a branch factory in Niagara 
Falls, N. ¥ 

The Anniston (Ala.) Foundry & Machine 
Company is to have an addition for the manu 
facture of water and gas service boxes, Soil 
pipe and fittings 

The Solar Carbon Works, Ravenna, © 
were destroyed by fire loss, $45,000 Phe 
plant was owned by the National Carbon 
Company, of Cleveland 

The Maryland Telephone Company, Balti 
more, Md., has begun the erection of a plant 


to cost $2,000,000, to furnish electricity for 


light and power purposes 

The Crawford Chair Company has been 
formed, and will erect a factory in Grand 
Ledge, Mich B. A. Smith and Chas. Aldrich 
of Grand Ledge, are incorporators 

The Falkenau Construction Company, Chi 


645 
cago, lll., has been awarded the contract for 
erecting the new plant of the Troy (N. Y.) 


Laundry Machine Company at that place 

Frank Schaaf, a 
Milwaukee, Wis., 
which 
a 75 

The 
awarded a contract to 
for the 
blacksmith shops in the 


manufacturer, of 


sausage 


will build a new factory, 


will have two steam freight elevators 


and 
Railroad 


George Scharf, of 


horse-power boiler two engines 

has 
Buf 
the biggest 


Olean, N. ¥ 


Pennsylvania Company 


falo, erection of one of 


world at 
and Jen 
town in 


Bros of 
Md., are 
Virginia, 


They 


Jennings Lopez, Va 
nings, 
West 


ton 


establishing a new 


which will be called Jennings 


will light the town with electrix 


ity 
The 


nooga, 


Chatta 
proposed 
They 


and 


general council of 


and 
Tenn., are 


mayor 
interested in a 
big power 


the 


plant for that city have 


assured promoters every aid encour 


agement 
A. E 

forming a 

Western 


Stevens, of Sioux City, lowa, s 


company to be known as the 


trass & Iron |! 
manufacture brass cast 


oundry, which will 


architectural 


Ings, 


Plans are being prepared by Z. T. Davis, 
Unity Building, Chicago, I for a $200,000 
Slaughter and packing plant for the Western 


acking «& 
million-dollar 


rovision Company, a new halt 


concern 
Moines 
Company, East 





Des Manufacturing & 
Moines la 


take up the 


Supply 


Des will enlarge 


its plant and manufacture of 


and 


will be 


iron steel ware rhe furnace depart 


ment especially deve 


loped 


Clarence E. Regennas, Lititz, Pa., is fitting 
requirements of the 
and like cata 


machinery, 


up a shop to meet the 


general machine trade would 


logs of power-transmission mill 


supplic s nutomobiles 
The 

Mills 

the 


engines and pumps 


the Lockhart (S. C.) 
the 
$645,000 for 
another mill 


& Co., Boston, Mass., are 


stockholders of 


have authorized issuance of bonds 


for amount of the purpose 


of erecting Lockwood, Greene 


the architects and 


engineers 


George Van Dyke president of the Con 


necticut Valley Lumber Company, Holyoke, 
Mass., and brothers have formed a corpora 
tion with a capital of $2,000,000, and are 


preparing to erect mills for the manufacture 


of paper and wood pulp at McIndoe Falls, Vt 
The 

manufacturing 

and 


jausch, Lomb, Saegmuller Company, 


engineering, astronomical, 


physical other instruments of precision, 
plant of Mr 
Washington mn <€ 
Rochester N. ¥ in 
add 
& Lomb Optical ¢ 

Ww. J 
electric lighting 


has been incorporated, and the 


Saegmuller at will be 


moved t 


the recently 


completed tion to the factory of Bausch 


ompany 


Jones contemplates installing an 
plant of 35 to 50 


capacity at Wise Va., 


kilowatts 


and is in the market 


for a 35- to 50-kilowatt enerator, a 50 to 
75 horse-power engine 1 100 horse-power 
boiler and all supplies necessary for a small 
plant Communications should be sent to 
Mr. Jones, care of Box 33, Wise, Va 

New Catalogs. 

The Buffalo Forge Company, Buffalo, N. Y 
has gotten out a pretty mailing card calling 
attention to its disk whee 

Frank I Patterson & Co °6 Cortlandt 


New York Circular and 


the Patterson belt 


street, price list of 


pump Illustrated 


Electro-Dynamic Company, Bayonne, N. J 


Circular of Inter-Pole variable-speed motor, 
replacing circulars 1, 2 nd Illustrated 
oxo pp. S, paper 

Fort Wayne Electric Works, Fort Wayne, 
Ind Booklet entitled Summer Comforts 
I} is a pretty ttle book de ing and il 
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lustrating “‘Wood" fan motors. 4x9, pp. 16, 
paper 
The 


Conn 


Hartford, 
different 
illus 


lists. 


Company, 
describing 
company. It is 
tables and _ price 


Cushman Chuck 

1905 catalog 
chucks made by this 
trated and contains 
6x9, pp. 46, 


The Henry & Wright 


paper. 
Manufacturing Com 


pany, 115 Sheldon street, Hartford, Conn. 
Catalog of ball-bearing drill presses (Rice 
patent), filing machines and _ tools. Illus- 
trated. 6x9, pp. 17, paper. 

The Seneca Falls Mfg. Co., Seneca Falls, 
N. Y. Catalog No. 20B, describing “Star” 
screw-cutting engine lathes, speed lathes, 
wood-turning lathes, attachments and acces- 


sories. Illustrated. 6x9, pp. 32, paper. 
Cooper Hewitt Electric Company, 220 West 
Twenty-ninth street, New York Bulletin No. 
7, February, 1905. This describes the Cooper 
for di- 


Ilewitt mercury vapor electric lamp 
rect-current lighting circuits. Illustrated. 
6x9, pp. 28, paper. 


The Robbins & Myers Company, Spring- 
field, O. “The Standard Autograph and Pic- 
ture Book—Products Edition.” This is a 
very handsome book, printed on fine coated 


containing excellent half-tone en 


8x10, pp. 57, paper. 
D'Este Company, 24 
Boston, Mass. 1905 catalog of 
engineering specialties, including 
pressure regulator for steam, expansion trap, 
tank governor and pump combined, etc. II 
3144x6, pp. 32, paper. 
Rich Manufacturing Company, 
street, Chicago, Ill. Book 
‘Rich’ Time and Money 
and which tells of the drill chuck, 
mandrel and boring bar made by 
Illustrated. 384%4x6\%4, pp. 16, 


paper and 
gravings. 
Canal street, 
the Curtis 
improved 


Julian 


lustrated. 
The Geo. R. 
171 South Canal 
let entitled “The 
Savers,” 
expanding 
this company 
paper 
National Electric Company, Milwaukee, 
Wis. Vublication No. 66 entitled “Plants and 
Types,” illustrations and 
views installed by 
this company. This is printed on heavy 
coated paper and the illustrations are fine 
half-tone engravings. 6x9, pp. 31, paper. 
The Westinghouse Companies’ 
Department, Vittsburg, Da., has 
vance copies of two fan motor folders on the 


showing a_ few 
of electrical apparatus 


Publishing 
sent us ad 


A. C. and D. C. types, which the Westing 
house Electric & Manufacturing Company is 
preparing for distribution These are illus 
trated and contain full information about 
these motors 
Miscellaneous Wants. 

{dvertisements will be inserted under this 

head at 25 cents a line each insertion. Copy 


should be sent to reach us not later than Sat 
urday morniny for the ensuing week’s issue. 
inswers addressed to our care will be for- 
warded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

lunches & Dies. Wal.M.Wks.,Waltham, Mass. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Turret lathe work, light machinery, tools, 
models, ete. Metal Novelty Co., Elgin, 

Light and fine mach'y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Machinist Table—Standard steam, gas and 
water pipe tapping sizes; 5c., stamps. E. E. 
Meyer, Allegheny, Pa. 

Would like to build some standard specialty 
on orders; low prices; prompt delivery. W. 
S. Machine Company, care AMER. MACH. 

Dies, jigs and fixtures; tools designed for 
special work; manufacturer of clockwork spe 
cialties and intricate mechanical instruments 





1). S. Plumb, 57 E. Park st., Newark, N. J. 
W. H. Chappell, the best shop organizer 
and manager in America and inventor of the 


solicits correspondence re 
Box 57, AM. Macu 
Wanted—Canadian right to build machine 
of established reputation: plant and equip 
ment the very best for 500 men. Address 
“Business,” Box 99, AMERICAN MACHINIST. 


red light system, 
garding engagements. 


AMERICAN MACHINIST 


Would be glad to hear from anyone who 
has a machine of any sort they wish de- 
veloped and manufactured; machine must be 
small, as the factory is only a small one; 
prices reasonable, and satisfaction guaran- 
teed. Box 103, AMERICAN MACHINIST. 

Engineer, after much experimenting, has 
perfected machine, of a class for which there 
is wide demand. Has operated machine for 
months under practical working conditions, 
discovering and remedying defects, resulting 
in complete redesigning, many improvements, 
new patents. Wants to arrange for manufac- 
ture under favorable auspices. Invites cor- 
respondence from machine shops and foun- 
dries; the latter would require only a few 
tools to handle. Advertiser, well known in 
his special line of engineering, has long ex- 
perience negotiating sales, and knows the busi- 


ness thoroughly. Will continue to manage 
the selling. This is a good opportunity for 
parties looking for steady-going specialty. Ma- 
chines weigh about 1,200 pounds, used in 
boiler-rooms; market from Maine to Utah. 
Would also consider connecting with large, 
well-known concern of highest reputation, 


that would finance the business clear through, 
on broad, country-wide lines; agencies, ete. 
Address Box 121, AMERICAN MACHINIST. 


For Sale. 


lor Sale—U. S. patent rights for smal! ma 
chine of established reputation ; demand great 
enough to keep large factory now running 
night and day For particulars apply to Box 
98, AMERICAN MACHINIST. 


For Sale—Patent issued 1900, automatic 
lock for dumbwaiters, hoists, elevators, ete. ; 
have sold over 3,000; able man could clear 


$5,000 to $15,000 yearly ; manufacturers and 
mechanics with capital should investigate; 
low price. Address *‘Patent,”” AMER. MACH. 


Business Opportunities. 


We want a few thousand dollars to en 
large our business, and desire to interest a 
party who will take an active interest either 





alesman, machinist or patternmaker. Ad 
Box 216, Lewiston, Idaho. 


Wants. 


Situation and Help Advertisements only in 


as 
dress P.O 


serted under this head. Rate 25 cents a line 
for cach insertion. About sir words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later thun Saturday morning for the 
ensuing week's issue. Answers addressed to 
our care will be forwarded. Applicants may 


specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 


recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. Only bona fide situation want or 
help want advertisements inserted under this 


heading Agency advertisements must le 


placed under Miscellaneous Wants 


Situations Wanted. 


Classification indicates present address of 


advertiser, nothing else. 

INDIANA 
graduate, 4 years’ experience 
zasoline engines, wants position 
the shop Box 119, 


Technical 
with gas and 
in drafting reom or in 
AMERICAN MACHINIST. 

MASSACHUSETTS 

Mechanical draftsman wishes position. Ad 
dress Box 131, care AMERICAN MACHINIST. 

Wanted—Position as general foreman; 14 
years’ experience on engines, air compressors 
and electrical machine work. Box 84, Am. M 

Wanted—Position by graduate, age 34, with 


good experience and having some money to 
invest if necessary. Address Box 123, A. M. 
Gray iron foundry superintendent wishes 


engines, machinery; practical in 
up to date; good references. 
AMERICAN MACHINIST. 
MICHIGAN. 

_ An expert on press and die work for stamp 
ing and drawing sheet metals is open for a 
proposition. Box 109, AMERICAN MACHINIST 

Designing draftsman with extensive experi 
ence and familiar with modern manufacturing 
requirements. Address *“‘Manufacturing,” care 
AMERICAN MACHINIST’. 

Change desired by superintendent of ee 
employing 1,000 hands on highest grade of 
interchangeable work; present contract ex 
pires June 1; technical and practical training 
of 20 years; understands the art of getting 
the maximum output at a minimum cost; can 
install good shop system. Box 66, Am. 

NEW JERSEY. 

Any number and any kind of skilled labor 
ers supplied at short notice. Filomeno [el 
usio & Co., Box 34, Garwood, N. J 


to change; 
all departments ; 
Address Box 47, 


May II, 


19 5 


NEW YORK. 
draftsman; 5 years’ experience 
Sox 117, AMER. MACH. 
Mechanical draftsman, good detailer, de- 
sires position. Box 104, AMER. MACHINIST. 
Mechanical draftsman having 7 years’ expe- 
rience desires steady position. Box 116, A. M 
Mechanical engineer, firm in mathematics 
and designing with cranes, hoisting and gen- 
eral machinery. Box 130, AMER. MACH. 
Mechanical engineer, graduate of American 
School at Armour Institute, desires position 
as draftsman; $15 week. Box 70, AM. MACH. 


Mechanical 
in drafting room. 


General machinist on engines, new, and re- 
pairs; understand gas and oil engine con- 
struction; can design smaller sizes of the 
latter. Box 107, AMERICAN MACHINIST. 

Designer—Small machines, typewriters, 
etce.; also tools for cheap manufacturing; 


presently employed; wishes position as chief 
draftsman or foreman. Box 94, AM. M 
Expert machinist and draftsman, age 34, 
at present head designer with large electrical 
manufacturing company, wishes opportunity 
to make good in leading position with small 
progressive firm. Box 132, AMER. MACH. 
First-class draftsman on special machin 
ery; jig and tools; redesigning for economi- 
eal manufacture; 10 years’ experience; 3 
years chief draftsman; vicinity of N Y. or 
Conn J care AMERICAN MACHINIST 
Assistant superintendent or charge medium 
size plant; machinist; technical graduate; 
thorough knowledge production and _ costs; 
executive ability; general manufacturing ex 
perience; age 30. Box 111, AMER. MACH. 
Mechanical engineer, gas engine expert, ex- 


tensive experience in designing, testing and 
building of internal combustion engines, able 


to introduce gas engine building, wants posi- 
tion as chief engineer or superintendent, even 
tual representative. Box 124, AMER. MAcH. 

Civil engineer (German), with extensive 
experience in general machine construction 
and office management at European mercan 
tile and government shipyards, seeks similar 
position in this country, with either public 
or private industrial concern. Address Box 
39, AMERICAN MACHINIST. 

Manager or general superintendent, capable 
of reorganizing a manufacturing business not 
earning dividends or improving present earn 
ings and conditions; past work has been de 
cidedly suecessful in the manufacture of ma 


chinery, iron, steel and brass lines; efficient 
methods, occupied with energy, economy and 
judgment: practical, technical and comme! 


cial training. Box 120, AMER. MACHINIS1 


OHIO 

Superintendent of tool 

field of operation and_ solicits correspon 

dence with parties in or near New York city 
Address Box 108, AMERICAN MACHINIST 


works seeks wider 


PENNSYLVANIA. 


Broadly qualified superintendent and mas 
ter mechanic desires change; technical edu 
cation; drop forge, press work, track tools; 


18 years in machine shop and drawing room 
Box 118, AMERICAN MACHINIS 
accountant wishes change, now em 
with large manufacturing company 
charge costs; experienced in systematizing 
factory and office accounting and making 
piece-work prices. Box 96, AMER. MACH. 
Foreman—Toolroom or shop; hustling in 
ventive young man; wide experience on tools, 
metal stamping, general machinery; modern 


Cost 
ployed 


systems and methods, designer, labor and 
time savers: vicinity New York or Phila 
Box 126, AMERICAN MACHINIST 


WEST OF MISSISSIPPI 

Superintendent of engine and general ma 
chine shop desires position; traveling sales- 
man, superintendent or foreman; wide prac- 
tical experience; designer of tools, jigs and 
special machinery Address Box 122, A. M. 


WISCONSIN 


Position wanted by a foundry foreman who 


would like to make a change; a_ practical 
molder with a technical education: can mix 
iron by analysis and make analysis if neces 
sary: an Al cupola man. Box 110, AM. M. 
Help Wanted. 
Classification indicates present address of 


advertiser, nothing else. 

CANADA. 
Wanted —First-class toolmakers. 

Ross Rifle Co., Quebec, Canada. 


Wanted—First-class draftsmen on tool and 


Apply to 


gauge work. Apply Ross Rifle Co., Quebec, 
Canada. 

First-class operator for Landis grinder; 
state age, experience and wages expected. 


Box 86, AMERICAN MACHINIST. 


CONNECTICUT. 


Wanted—Good all-around machinists on 














May II, 1905. 


engine and general machine work; good pay 
and steady work. U. 8S. Rapid-Fire Gun & 
Power Co., Derby, Conn. 


ILLINOIS. 
Two draftsmen with electrical and me- 
chanical experience by Chicago company ; 


state age, education, past employers and sal- 
ary expected. Box 128, AMER. MACH. 
Patternmakers.—A large manufacturing 
company has vacancies for several pattern- 
makers; must be familiar with engine work 
and general heavy machinery patterns. Ad- 
dress, with full particulars, ‘“‘Patterns,” Box 


34, AMERICAN MACHINIST. 
A thoroughly competent factory superin- 
tendent is wanted by a Chicago company 


manufacturing small machines; must be up 
on shop economies, possess executive ability 
and be able to get out goods; no attention 


will be paid to answers that do not state 
name, age, experience, salary wanted and 
give references. Box 115, AMER. MACH. 


INDIANA. 

Wanted—Machinist; a first-class man as 
fitter on screw machines. Box 392, Am. M. 

Experienced office men, draftsmen, foundry 
chemist, foremen, stock, departmental and 
cost clerks, and mechanics for large concern 
with rapidly growing business, including 
foundry, machine shops and sheet metal and 
wood-working departments; high-grade work, 
including automobiles. Box 101, AM. MACH. 

MASSACHUSETTS. 

printing machinery 
draftsman and designer. Box 69, AM. MacH 

Wanted—Machine tool designer on patent 
quick-change gear lathe work only; state ex- 
perience. Fitchburg Machine Works, Fitch- 
burg, Mass. 

Wanted—A first-class draftsman on small 
automatic machinery, tools, ete., and design- 
ing; up-to-date factory in Worcester County ; 


Wanted—Fi1.t-class 


state age, experience and wages expected. Ad- 
dress Box 46, AMERICAN MACHINIST. 
MICHIGAN. 
Wanted—Mechanical draftsman; prefer- 


hoisting machinery and 
terms and experi- 
Works, Detroit, 


ably familiar with 
eranes. Address, stating 
ence, Northern Engineering 
Mich. 

Wanted—Machinists and experienced tool- 
makers. Detroit is growing rapidly as an 
industrial center. There is a _ scarcity of 
good machinists who are accustomed to all- 
around accurate work by modern and up-to- 
date methods. To honest, competent men 
who will “do things” steady work and first- 
‘lass wages are waiting State experience, 
age, references and full information. Cadil- 
lac Automobile Company, Detroit, Mich. 

















AMERICAN MACHINIST 


lathe hands for heavy engine work. Apply 
to the Ball & Wood Company, Elizabethport, 

Wanted—A competent mechanical drafts 
man for work on condensers, pumps, etc. ; lo- 
cation near New York. Address, stating age, 
experience, etc., Box 114, AMER. MACHINIST. 


Lathe, planer and boring mill operators 
wanted for night shift; those accustomed to 
machine tool work preferred; steady work 


and good pay to good men. Address the Pond 
Machine Tool Co., Plainfield, N. J. 

First-class boring-mill, lathe and planer 
hands should file application with us, as the 
constant and rapid growth of our business is 
always calling for additions to our force: 
our plant is modern in every respect and is 
located in a suburb of New York, where there 
is plenty of room, air and sunlight. Remem- 


ber, we pay first-class wages and want only 
competent men.- Henry R. Worthington Hy- 
draulic Works, Harrison, N. J. 

NEW YORK. 


Wanted—Competent designer, machine tool 


work; state age, experience and salary de 
sired. Box 112, AMERICAN MACHINIST. 
Wanted—Diesinker for medium-class work ; 
one with knowledge of railroad work pre 
ferred; state age, salary and references. Box 
105, AMERICAN MACHINIST. 
Wanted —Three good draftsmen with me 


chanical knowledge to design pumps and hy 
draulic machinery: technical graduates pre 
ferred. Box 106, AMERICAN MACHINIST. 
Wanted—Storekeeper for a machine 
and foundry in Greater New York; state 
fully reference, experience, age and salary 
expected. Address Box 127, AMER. MACH. 
Stenographer and bookkeeper wanted; con- 
cern starting in steel and iron business, New 
York city; experience in metals or machinery 


shop 


preferred; opportunity for proper person. 
Address, stating age, experience and wages 
expected, “Oppidum,’’ AMERICAN MACHINIST. 


Wanted—By a large manufacturing con 
cern located in New York, a thoroughly com 
petent man as shop superintendent; only a 
trained mechanic and one _ experienced in 
handling men will be considered; state age, 
experience and references. W. A. R., P. O. 
Sox 43, New York City 

A thoroughly capable, practical, experi 
enced man (American born. not over 40) as 
superintendent in construction of light, auto- 
matic machinery; must be bright, clean char 
acter, and successful, with commercial ideas; 
man willing to demonstrate ability, under 
standing the control of men, discipline and 
system; a fine opportunity for brilliant work- 

N 


er; applications confidential. Box 129, A. 
OHIO. 
Wanted—Floor and machine hands: good 
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Tool and die makers and _ experimental 
workers, accustomed to small, accurate work, 
wanted because of permanent enlargement of 
toolroom and experimental departments; posi- 
tions permanent and afford opportunities for 
advancement for first-class men. “soy or 
address Employment Department, National 
Cash Register Co., Dayton, O. 

PENNSYLVANIA. 

Machine and floor hands, familiar with ma- 
chine tool work. Standard Engineering Works, 
Ellwood City, Pa. 


Experienced mechanical draftsman wanted 


at once at steel works in Eastern Pennsyl- 

vania. ‘Mechanical,’ care AMER. MACH. 
Wanted—Assistant cost and order clerk; 

state age, experience and salary expected. 


Address Box 113, AMERICAN MACHINIST. 
Wanted—One diemaker and one toolmaker ; 
only first-class workman need apply; state 
experience and wages expected. Address 
Ridgway Dynamo & Engine Co., Ridgway, Pa. 
Wanted—Experienced draftsmen in electri- 
cal apparatus, switchboards, motors and gen- 
erators; only first-class men need apply; 
state experience and salary expected. Address 
Box 102, AMERICAN MACHINIST. 
Wanted—Machinist to assemble engines by 
contract, also one to do machine work, or one 


man to do both; only men with experience 
need apply; chance for hustling man who 
knows how to do high-class work to make 
big money. Box 100, AMERCAN MACHINST. 

Wanted—Assistant superintendent construc- 
tion for large railway, lighting and power 
company; location, Middle States; technical 
education preferred, also several years’ ma- 


chine shop and construction work experience. 

Address answer M, care AMER. MACHINIST. 
TEXAS. 

Superintendent for our machine 

30 men now, but expect 


Wanted 
shop, working about 


to enlarge shortly; our work is general re 
pairs on sawmill, cotton oil mill and sugar 
machinery engines, locomotives, marine en 
gines and pumps; we also build new rotary 
pumps and other machines on orders; have 
no special machine line that we manufac- 
ture; our general foundry is well equipped 
and under capable management; must be 
competent to make estimates on all work, a 
handler of men—-in fact, a first-class man. 
Address, with full particulars as to former 
work, salary, etc, Dickson Car Wheel Co., 
Houston, Texas 


WISCONSIN 


Large concern building excavating and rail 
to correspond with 


way machinery wants 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 


Give full experience and 
Shop experience great 


men 
reason 


now 
for 


employed 
changing 
letters acknowledged and held 
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oat & Co., Redt. W......60: eS ee Saunders SS Seer 102 ° BOE Oe coe cccees ‘ 
Hyatt Roller Bearing Co..... 88| National-Acme Mfg. Co...... 1190 Sawyer Gear Works......... 100 | Wallace Supply Co.......... 103 
National Corundum Waeel Co. 97 Sehieren & Co., Chas. A... 85 | Waltham Watch Tool Co 1038 
8 See eee ey 102 | National Blectric Co ‘“’ 99| Schumacher & Boye......... 9| ward & Sons, Edcar T...... 98 
Ingersoll Milling Mach. Co... 89| New Britain Machine Co.... 83  Schwerdtle Stamp Co....... 101| Warner Ins.rument Co...... 92 
Ingersoll-Sergeant Drill Co... 21] New Era Gas Engine Co.... ie et eae 21| Waterbury Farrel Foundry & 
Iroquois Machine Co........ 30 88 and 108 Sebastian Lathe Co.......... 83 ee Ce "... 90 
Jacobs Mfg. Co............ s4| New Haven Mfg. Co........ 87 oe 5 oe ine illiam. . ze Watson-Stillman Co.. ine. ae 
Jacobson Mach. Mfg. Co..... 88 | New Process Raw Hide Co...101) & salle nope Meron, pe sesew ee o, | Wellman Sole C utting Mach. 

, patra 5 ; ; yy Taw Proce Drill C 97 Shelby Steel Tube Co....... 90 Co 102 
Jantz & Leist Electric Co.... 26| New Process Twist Drill Co.. 87 q : ge 97) wie! ste tee teen yo 
Jeffrey Mfg. Co.. The........ 107 | Newton Mach. Tool Wks., Inc. 11 ph ase, Tool Co...” 97 | Wells Bros. Co............. 3 
Jenkins Brothers...... ..... R9 mucnomwoens & Co., W. H...00s 85 Si : is Mfe oS Sigal aba 100 Westcott ( huck ( On vena neece 84 
Johnson Machine Co., Carlyle. 77| Nicholson File Sears ae | ee eens et ee 90-89 West Haven Mfg. Co..4th Cover 

$+ nn Niles-Bement-Pond Co. Skinner Chuck Co0.....-ce«s 84) Westinghouse Elec. & Mfg. Co. 25 

Jones & Lamson Machine Co. ie . ; Slocomb C 1. T 90 » ae ae 

12 and 34 106, 108, 111, 112, 113 and 338 ween wet we Bee sees oe oes o7 Weetmacott Co., J. M....... 88 

Northern Electrical Mfg. Co.. 25, Smith & Mills......... ::+++ 97) Whitman & Barnes Mfg. Co. ..96 

Kent & Co., Edwin R........ 98 | Northern Engineering Works. 86 Spaulding Print Paper Co.... $ 9 | Whitney Mfg. Co............ 69 

Keuffel & Esser Co......... 99| Norton Emery Wheel Co..... 81 | Speed Changing Pulley Co... 88) Whiton Mach. Co., D. E. 84 

Kilbourne & Jacobs Mfg. Co. 87] Norton Grinding Co......... 30 Sprague Electric Co......... 4 WEEN TOR. ccac cccscccs 94 

King Machine Tool Co...... 73| Nuttall Co, R. D........... 100 ee eee Tool Co. 34 Wiley & Russell Mfg. Co 102 

: i N , Barnes i re 04, St ar ecting ’ Wiese & Co., J. BH... cece 73 

Landis Machine Co.......... go | Nutter, Ba & Co Standard Engineering Works.102 Williameon ie Cn ce 105 

Landis Tool ( were ree tr 73 Obermayer Co., S.........- 103 Standard Gauge Steel Co... --104 Wilmarth & Morman Co...... 98 

te" Blond” a on SP RAE ta 86] 0. K. Tool Holder Co....... 104 Standard Tool Co. wal? sess? 9° Windsor Machine Co......... 87 
y n¢ achine ae ae Owen Machine Tool Co...... 90 a, — Mfg. .- Woodward & Powell Planer 

eceoeceeceeoeseeeees Ole sQeecreceeevecececes * RR 

Le Count, os _ ere Sé) Parker Co., CRAG, ..occeseces OF | Dieewett Doe... By Bi cdcic cc. 95 w Pons e. eesseececs.s "a 408 

L 2 ote ’ 46 Dee -- 99 ast 4 Ss > ( . 105 

Lewis Tool Co.............. 97 | Patterson, Gottfried & Hun- Steptoe Shaper Co., John.... 85) w See ae er Mach. ve _ C. C108 

Link-Belt Engineering Co 77 tem, LtG. ..00e secvccccecs 9 Stoever Foundry & Mfg. Co.. 85| wyke & Co. J....... Pitre 102 

Lockwood, Arthur J......... 98} Pawling & Harnischfeger. 86 Struthers-Wells Co.... ..... 88) wym: & Gord { Saver 

Lodge & Shipley Mch. Tool Co. 4| Paxson Co., J. W........-.- 26} Sturtevant Co., B. F........ eS ee <-ee e 

Long & Allstatter Co., The... 31/| Philadelphia Bourse... . ve} Batten Co., C. Beccccscceses 31); Yale & Towne Mfg. Co...... 86 





Classified Index of 


Articles Advertised. 





Abrasive Materials 


Abrasive Material Co., Phila. 
— Co., Niaraga ifalls, 


National Corundum Wheel Co., 
Buffalo, N. Y. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Vitrified Wheel Co., Westfield, 
Mass. 

Air Lifts 


Ingersoll-Sergeant Drill Co., New 
York. 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Bartlett, E. E., Boston, Mass. 


Niles-Bement-Pond Co., New York. 


Ball Bearings 
See Roller Bearings. 
Band Saws, Metal 


Greaves, Kiusman & 
Niles-Bement-Pond Co., 


wa Cn. 0. 
New York. 


Barrels, Steel 


Kilbourne & Jacobs Mfg. 
lumbus, O. 


Coe., Co 


Bars, Boring 

Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

N‘les-Bement-Pond (Co., New York 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 


City, N. J. 
Houghton & Co., E. 
Shultz Belting Co.. 
Belt Filler 
Schieren & Co., 

ork. 


F., Phila., Pa. 
St. Louis, Mo. 


Chas. A., 


Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


| Hilles 


New 


Belting, Leather 

Schieren & Co., Chas. 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 

Bending Machinery, Plate 

& Jones Co., Wilmington, 


A., New 


Del. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Wickes Bros., New York. 


Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Bending Machines, Hy- 
draulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machines, Power 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Niles-Bement-Pond Co., New York. 
Bending Tools, Hand 
Wallace Supply Co., Chicago, 
Blocks, Chain 
See Hoists, Hand. 


Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Niles-Bement-Pond Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 

Keuffel & Esser Co., New York. 


Spaulding Print Paper Co., Bos- 
ton, Mass. 

Boards, Friction 

Ingalls & Co., Castleton, N. Y. 

Boilers 

Struthers-Wells Co., Warren, Pa. 

Wickes Bros., New York. 


Bolt and Nat Machinery 

Acme Mcehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Landis Mach. Co., 
Pa. 


Waynesboro, 


Bolt and Nut Machinery 
Continued 

Niles-Bement-Pond Co., New York. 

a & Tool Co., Cleve- 
land, 

mm... iitantinns Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fary. & Mach. 


Co., Waterbury, Con 
Wiley & Russell Mfg. Co. , Green- 
field, Mass. 


Books, Mechanical 


Baird & Co., Henry Carey. Phila- 
delphia, Pa. 

Henley Pub. Co., Norman W., 
New York. 

Boosters 

C & C Elec. Co.. New York. 


Crocker-Wheeler Co., Ampere, N. J. 

General Elec. Co., New York. 

Sprague Elec. Co., New York. 

Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 

Westinghouse Elec. & Mfg. 
Pittsburg, Pa. 


Boring and Drilling 
chines, Horizontal 
Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 

ford, Ill 
Beaman & Smith Co., Provi., R. I. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Boynton & Plummer, Worcester, 
Mass. 
Dallett Co., Thos. H., 
Detrick & Harvey Mach. 


timore, Md. 
Draper Mach. Tool Co., Worces- 
Co., Cin., O. 


ter, Mass. 
Fosdick Mach. Tool 

Gisholt Mach. Co., Madison, Wis 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Tool Co., Cleve., O. 
McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve- 
land, O 
Wks., Phila 


Newton Mach. 
delphia, Pa. 
Co., New York. 
Mil- 


Co.. 


Ma- 


Phila., 
Cos. 


Pa. 
Bal- 


Tool 


Niles-Bement-Pond 
Pawling & Harnischfeger, 
waukee, Wis. 


Boring and Drilling Ma- 
chines, Horizontal—dOont’d 


Prentiss Tool & Supply Co., New 
York 

Springfield Mch. Tool Co., Spring 
field, O. 


Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Boring and Turning Mills 


American Tool wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

,etts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Tool Co., Franklin, 


Colburn Mch. 
Madison, Wis. 
Boston, Mass. 


a. 
Gisholt Mach. Co., 
Hill, Clarke & Co., 
King Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 
Del. 
Prentiss 
York. 
Vandyck 
Warner 
Ohio. 


Tool & Supply Co., New 
* 

New York 
Cleveland, 


Churchill 
& Swasey 


> S 
> 


Brakes, Magnetic Friction 
Electric Controller & Supply Co., 
Cleveland, O. 


Cabinets, Tool 


armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Calipers 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Starrett Co., L. S., Athol, Mass. 


Cams 


Boston Gear Works, Boston, Mass. 


Carborundum 

See Grinding Wheels. 
Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 
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Why is this 


“Whitney Hand (Feed) 
Milling Machine 


used in preterence to all others by 
U. S. Government, Western Electric 
Co., Underwood Typewriter Co., 
Smith & Wesson, Hopkins & Allen 
Arms Co., Standard Adding Machine 
Co., Smith Typewriter Co., leading 
Automobile Manufacturers, etc., etc.? 
Possibly it is because we make more 
of a specialty of Hand Millers than 
any other company in the world, and 
give our customers greater return for 
their investment by way of quality, 
quantity, range and efliciency. 
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DIAMETER 
PITCH OF . 
ROLL S 
. 5 - } A 
lin. | 3 in. = = = 7 
-!. In In 
7 4 . 4 . “é os 
Ae ba | tae “WHITNEY” STANDARDS "ii 
re - Sacesalll MIB Basses The Pitch Sizes and Diameters 
y% ; in. { in. advance uniformly in perfect proportion. They habe Broken all Records for Effi 
yt _ a a ciency, and have been adopted for most of the leading American Cars, including 
4 2 in. , IN. “Acme” “Atuto-Car Equipment” “Baker” “Bramwell” “Cadillac” 
“Columbia” “Corbin” “Champion” “ Elwell-Parker’ “Ford” 
“Franklin” “Grout” “Gaeth’” “Gibbs” ‘ Hfartford Motor Street 
= Sweeper” “Hinox” “Lenawee” “Mitchell” “Mfoline’’ ‘“Mf£atheson’’ 
7s ‘““Miilwaukee Four- Wheel Drive” “Manhattan” “Olds” ‘‘Pope-Hartford”’ 
ra DIAMETER “Pierce-Racine” “Prescott” “Queen” “FKambler” “Stearns” “Som- 
+ PITCH OF mer” “Snell” “Thomas 50 and 60 H.P.” “Tourist” “Wayne” “West- 
+ ROLL ern-Electric.”’ 
T 7 9 bed 
4 |) ; 
“1. | IN. | 16 IN These are the Old or Competing Standards 
1; S 5 { 
+ 4 IN. s IN. | The PITCH SIZES advance uniformly, but the DIAMETERS are irregular and 
+ 1 in 3 in not in perfect proportion. 
= 2 ® 4 . 
- ; in. [ in | All chain manufacturers have ° 
a | o4 <***_| \. adopted “Whitney” Standards p liney .. 0, 
hy y)] in } in / for the new sizes 134 in. and 
+ . Bt. |) in. Pitch. HARTFORD, CONN. 
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Castings, Iron 


Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 
Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 
Co., Watertown, 


Massey Mach. 
-_ ae 

U. S. Foundry & Sales Co., South 
Norwalk, Conn. 

Castings, Steel 


3aidwin Steel Co., New York. 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co. An- 
sonia, Conn. 

Cement, Cast Steel 

Ciark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Hendey Mach. Co., Torrington, 
Conn. 

Phoenix Mfg. Co., Hartford. Ct. 

l’ratt & Whitney Co., Hartford, 
Conn. 

Whiton Machine Co., D. E., New 


London, Conn. 
Centers, Planer 


New Ilaven Mfg. Co., New Haven, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn 


Chains, Driving 


Works, Boston, 
Co., The, 


Boston Gear 
Jeffrey Mfg. 
Ohio. 
Link Belt 
Morse 


Mass. 
Columbus, 


Phila., Pa. 
Trumansburg, 


Engr. Co., 
Chain Co., 


Whitney Mfg. Hartford, Ct. 
Chucking Machines 


Co., 


American Tool Works Co., Cin 
cinnati, O. 

Brown & Sharpe Mfg. Co., Provi 
dence, me ® 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Gisholt Mach. Co., Madison, Wis. 


Le Blond Mach. 
Cincinnati, O. 
Potter & Johnston 
Pawtucket, R. I. 
Quint, A. D., Hartford, 
Warner & Swasey Co., 


Ohio. 
Windsor Mach. 


Chucks, Drill 


Tool co., B. Bs 
Mach. Co., 


Conn. 
Cleveland, 


Co., Windsor, Vt. 


Almond Mfg. Co., T. R.. Brook- 
lyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Butler Chuck Co., Greenfield, 
Mass. 


Cleveland Twist Drill Co., 
land, O. 
Cushman Chuck Co., 


Cleve- 
Hartford, Ct. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Niles-Bement-Pond 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Whitney Mfg. 
Whiton Mach. 
London, 


Co., New York. 


Co., Hartford, Ct. 
Co., D. E., New 
Conn. 
Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Gisholt Mach .Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co, New 
Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York. 


Skinner 
Conn. 
Westcott Chuck Co., 


Chuck Co., New Britain, 


Oneida, N. Y. 


Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Planer 

Niles-Bement-ond (Co., New York. 

Chucks, Split 

Faneuil Watch Tool Co., Boston, 


Mass. 

Circuit Breakers 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., 

Stanley Elec. Mfg. Co., 
Mass. 

Clamps 

Taylor Mfg. 
tield, N. J. 


New York. 
Pittsfield, 


Co., vas. L., Bloom- 
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Clutches, Friction 


Caldwell, Son & Co., H. W., Chi- 
cago, i 

Cresson Co.,.Geo. V., Phila., Pa. 

— Watch Tool Co., Boston, 
Ma 

Jenaomn Mach. Co., Carlyle, Hart- 
ford, Conn. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Clutches, 
Electrical 

Cutler- ammmer 
waukee, Wi 

Electric Controller & Supply Co., 
Cleveland, O. 

Coils 

Standard Welding Co., 


Magnetic and 


Clutch Co., Mil 


Cleve., O. 
Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Compressors, Air 

Blaisdell Mchy. Co., Bradford, 
Pa. 

Christensen, N. A., Milwaukee, 
Wis 

. St. Louis, 


Curtis & Co. Mfg. Co 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 


Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll Sergeant Drill Co., 
New York. 

Rand Drill Co., New York. 

Cones, Friction 

Evans Friction Cone Co., Boston, 


Mass. 


Connecting Rods and Straps 


Leard, Wm. E., New Brighton, 
Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, 


Pa. 
Contract Work 


Blanchard Mach. Co.,_ Boston, 
Mass. 
Controllers and _ Starters, 


Electric Motor 

American Elec. & Controller Co., 
New York. 

Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Coping Machines 

Long & Allstatter Co., 
Ohio. 

Niles-Bement-Pond Co., New York. 

Correspondence Schools 

See Schools, Correspondence. 


Hamilton, 


Counterbores 

Slocomb Co., J. T., Provi., R. I. 

Countershafts 

Almond Mfg. Co., T. R., Brook- 
we. We se 

Builders’ Iron Fdry., @rov., R. I. 

Counters, Machinery 

Durbrow & Hearne Mfg. Co., New 
York. 

Counting and Printing 
Wheels 


Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 


Almond Mfg. Co., T. R., Brook- 
>, =. a 2 
Caldwell & Son Co., H. W., Chi- 


cago, Ill. 

Cresson Co., Geo. WH Phila., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N. ¥. 

Electric Controller & Supply Co., 
Cleveland, O. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Cranes 

Brown Hoisting Mach. Co., New 
York. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 


Chambersburg, Pa. 
Cleveland Crane & Car Co., Wick- 
life, O. 
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Cranes—Continued 

Coburn Trolley Track Co., Hol- 
yoke, Mass. 

— & Co. Mfg. Co., St. Louis, 
Mo 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Lane Mfg. Co., Montpelier, Vt. 

Maris Bros., Philadelphia, Pa. 


Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 


Crank Pin Turning 
Machines 


Niles-Bement-Pond Co., New York, 
Underwood & Co., H. B., Phila- 
delphia, Pa. 
Crank Shafts 
Leard, Wm. E., New Brighton, 
’S.. 
Standard Connecting Rod Co., 


Beaver Falls. Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Crucibles 
Dixon Crucible 
City, N. J. 
Cupolas, and Ladles, Foun- 
dry 
Northern Engineering Works, De- 


Co., Jos., Jersey 


troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Cat Meters 

Warner Instrument Co., Beloit, 

is. 

Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., fermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Ingersoll Milling Mach. , Rock- 
ford, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gauge & 
Drill Works, Gloucester City, 
N. J. 

Standard Tool Co., Cleveland, O. 

a Twist Drill Co., Athol, 
Ma 

Whitney Mfg. Co., Hartford, Ct. 

Cutting-off Machines 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davis Mach. Co., W. P., Roches- 
ter, N.Y. 

Hurlbut- Rogers Mach. Co., South 
Sudbury. Mass. 

Newton Mch. Tool Wks., Phila- 
delphia, Va. 

Pratt & Whitney Co., Hartford, 
Conn. 


Vandyck Churenill Co., New York. 

Cutting-off Tools 

Armstrong Bros. Tool Co., 
cago, , 

Billings & Spencer Co., 


Chi- 


Hartford, 


Conn. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Diamond Tools 


Osgood, J. L., Brooklyn, N. Y. 


Dies, Sheet Metal 

Bliss Co.. E. W., Brooklyn, N. Y. 

Niagara Mach. & Tool Wks., Buf- 
falo, N 

Perkins Mach. Co., Warren. Mass. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 


Jones & Lamson Mch. Co., Spring- 
tield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drafting Machines 

Universal Drafting Mach. 
Cleveland, O. 

Drawing Boards and Tables 

Keuffel & Esser Co.. New York. 


Co., 





Drawing Materials 
Keuffel & Esser Co., New York. 


Drill Blocks and Gages 

Taylor Mfg. Co., Jas. L., Bloom- 
field, N. J. 

Drilling Machines, Bench 


Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

ee & Plummer. Worcester, 


Ma 
Pratt. ‘é Whitney Co., Hartford, 
Conn 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 


Aurora Tool Works, Aurora, Ind. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., ‘2 F., Rockford, Il. 

Barnes + W. F. & John, Rock- 
ford, 

Baush h. Tool Co., Spring- 
field, 8s. 

Bickford, Drill & Tool Co., Cincin- 
nati, 

Dallett Co., Thos. H., Phila., Pa. 


Flather Planer Co., Mark, Nashua, 


Foote, Burt & Co., Cleveland, ¢ 

Fosdick Mach. Tool Co., Cin., O 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Moline Tool Co., Moline, Ill. 

National Auto. Tool Co., Dayton, 
Ohio. 

Newton Machine Tool Works, 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 
Drilling Machines, Portable 
Coates Clipper Mfg. Co.. Worces- 
ter, Mass. 
Dallett Co., Thos. H., 
Hisey-Wolf Mch. Co., 


Phila., Pa. 
Cincin., O 


Niles-Bement-Pond Co., New York. 

Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring 
field, Mass. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

Dreses Mach. Tool Co., Cin., O. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., Cin., O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Roos & Mill, Cincinnati, O. 

Vandyek Churchill Co.. New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York 
Quint, A. D., Hartford, Conn 
Vanderbeek Tool Works, Hart 
ford, Conn. 
Drilling Machines, Upright 
American Tool Wks. Co., Cin.. O. 
Aurora Tool Works, Aurora, Ind. 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 

Blaisdell & Co., P.. Worcester, 
Mass. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co.. Cin 
cinnati, O. 

Dallett Co., Thos. H.. Phila., Pa. 


Davis Mach. Co., W. F., Roches 


ter, 


. % A 
Dwight Slate Mach. Co., Hart 
ford, Conn. 
Fairbanks Co., New York. 
ne on Tool Co., Cincin- 


na 

Gould & on berhardt, Newark. N. J 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., 
ford, Conn. 

Hill, Calrke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, Ill. 


Hart- 
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BROWN & SHARPE MFG. CO., 


Providence, R. I1., U.S.A. 








FULL EFFICIENCY AT ALL TIMES 


an essential to Commercial Milling. 
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The No. 2-A UNIVERSAL MILLING MACHINE has this essential. 


No Cone Pulley—Single Pulley at constant speed gives large belt contact. 
Full efficiency of machine available at spindle when using cutters of large diameter. 

High ratio of spindle gearing. 

Feeds and speeds independent and in geometrical progression. Adapted to 
Constant Speed Motor Drive. 

Circular giving details of other characteristics mailed on application. 


BRANCH OFFICES. 
New York, 136 Liberty St. Philadelphia, 654 The Bourse. Chicago, 16 and 18 So. Clinton St. 
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Drilling Machines, Upright 
Continued 

Le Blond Mach. Tool Co.. R. K., 
Cincinnati, A 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 


Chicago, Ill. 

Mechanics Machine Co., Rock- 
ford, Ill. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Valentine Gas Engine Co., Plain- 


field, N. J. 
Vandyck Churchill Co., New York. 


Whitney Mfg. Co., Hartford, 
Conn. 

Wiley & Russell Mfg. Co., Green- 

field, M Mass. 

Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Providence, 

Standard Tool Co., Cleveland, O. 

Drills, Hand 

Dallett Co., Thos. H., Phila., Pa 

Hisey-Wolf Mach. Co., Cincin., O. 


Niles-Bement-Pond Co., New York. 


Drills, Pneumatic 


Allen, Jno. F., New York. 
Cleveland Pneu. Tool Co., Cleve- 


land, O. 

General Pneu. Tool Co., Montour 
Falls, : # 

Ingersoll- Sergeant Drill Co., New 
York. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 


Drills, Rail 


Foote, Burt & Co., Cleveland, O. 
Niles-Bement- Pond Co., New York. 


Drills, Spindle 


Three Rivers Tool Co., Three 
Rivers, Mich. 

Drills, Ratchet 

— & Spencer Co., Hartford, 


malar ‘Co., Chas., Meriden, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 
Standard Tool Co., Cleveland, O. 


Drying Apparatus 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dust Collectors 


Allington & Curtis Mfg. Co., The, 
Saginaw, Mich. 


Dynamos 
C & C Electric Co., New York. 
Cepeuer- Wheeler Co., Ampere, 
Bek Dynamo & Motor Works, 
Belleville, N: J. e 

0., 


Blectro Dynamic 

N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
National Elec. Co., Milwaukee, 


Wis. 
se Elec. Mfg. Co., Madison, 
8 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
& Myers Co., 


0. 

Roth Bros. & Co.. Chicago, III. 

Sprague Elec. Co., New York. 

Stanley Elec. Mfg. Co., Pitts- 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Farm 8 Elec. Co., Cincin., O. 

Westinghouse pBlectric & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 

American Elec. & Controller Co., 
New York. 

7 & Co., Jas., Jr., 


y. 

Cutler- Mommer Clutch Co., 
waukee 

Electric Controller & Supply Co., 
Cleveland, 

a tat 3 Dynamic Co., 


Bayonne, 


Springfield, 


Louisville, 
Mil- 


Bayonne, 


General Elec. Co., New York. 


Northern Elec. Mfg. Co., Madi- 
son, fis. 

Roth Bros. & Co., Chicago, IIl. 

Stanley Elec. Mfg. Co., Pitts- 


Mass. 

——— Elec. Co., Cincinnati, _ 

Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 





Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., Cin., O. 
cS — & Co., Jas., Jr., Louisville, 


E Rl = ae eae & Supply Co., 


Cleveland, 
Hisey-Wolf Mach. Co., Cincin., O. 
Elevators 
Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
Morse, Williams & Co., Phila., Pa. 


Emery Wheel Dressers 


Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 


Heald Machine Co., Worcester, 
Mass. 
Standard Tool Co., Cleveland, O. 


Emery Wheels 
See Grinding Wheels. 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engineers, Electrical 
Crocker-Wheeler Co., Ampere, 
N. J. 


Engines, Automobile 
Franklin Mfg. Co., Syracuse, 
Olds Gasoline Engine Works, 
Lansing. Mich. 


Engines, Gas and Gasoline 


Abenaque Mach. Wks., Westmin- 
ster Station, Vt. 

Columbus Mach. Co. Columbus, O. 

Foos Gas Eng. Ce. Springfield, 0. 

Jacobson Mach. g. Co., War- 
ren, Pa. 

Mietz, August, New York. 

now pee Gas Engine Co., Dayton, 
( 

Olds Gasoline Engine Wks., Lan- 
sing ic 

gusulinee: Wells Co., Warren, Pa. 


Engines, Oil 
Mietz, August, New York. 


Engines, Steam 


Buffalo Forge Co., Buffalo, N. Y. 
Rand Drill Co., yy | York. 
Engine Co., 


a = Dynamo & 


Struthers: Wats Co.. 

Sturtevant Co., B. 
Mass. 

Engraving Machinery 

Gorton Mach. Co., Geo., 
Wis. 


Warren Pa. 
F., Hyde Park, 


Racine, 


Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Exhibition, Machinery 
Philadelphia Bourse, Phila., Pa. 


Fans, Electric 


General Electric Co., New York. 
— Elec. Mfg. Co., Madison, 
s. 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park. 
Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 


Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P., New York. 

Filing Machines 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Filler, Iron 

Clark Cast Steel Cement Co., 


Shelton, Conn. 


Filters, Oil 

Houghton & Co., 
phia, Pa. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


E. F.. Philadel- 





Forges 

Boynton & Plummer, Worcester, 
Mass. 

a & Son, C. C., Syracuse, 


Butfalo’ Forge Co., Buffalo, N. Y. 
Ingersoll-Sergeant Drill Co., New 


ork. 
Miner & Peck Mfg. Co., 


Haven, Conn. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 


New 


Forgings, Drop 
Billings & Spencer Co., Hartford, 
Conn. 


“ee & Co., J. H., Brooklyn, 

; a 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 

Baldwin Steel Co., New York. 

= Forge & Knife Co., 
ttsburg, Pa. 

R., Cincinnati, O. 


Lang Co., G. 
Gordon, Worcester, 


Wyman & 
Mass. 

Forming Machines 

Hartford Mch. Screw Co.. 
ford, Conn. 

Foundry Furnishings 

Obermayer Co., S., Cincinnati, O. 


Hart- 


Paxson Co., J. W., Phila., Pa. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Westmacott Co. J. M., 
dence, R. I 


Provi- 


Furniture, Machine Shop 


New Britain Mach. Co., New Brit- 
ain. Conn. 


Gauges, Recording 
Bristol Co., Waterbury, Conn. 


Gauges, Standard 


Brown & 7 on Mfg. Co., Provi- 
dence, R. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. ss 
Pratt & Whitney Co., Hartford, 
Gage & 


John M., Boat, 
Works, Gloucester City, 


Co., Fitchburg, 


Prov., B. 1. 
Athol, Mass. 


onn. 
Rogers, 
Drill 
N. J. 
Sawyer Tool Mfv-. 
Mass. 


Slocomb Co., J. T., 
Starrett Co, L. S., 


Gauges, Steam 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 


Adams Co, Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Dwight Slate Machine Co., Hart- 
ford, Conn. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 


Harrington, Son ce, Edwin, 
Philadelphia, Pa. 

Newton ach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Whiton Machine Co., D. E., New 
London, Conn. 
Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Il. 

Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 





Gears, Cut—OContinued 


Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fawcus Mch. Co., Pittsbur 

Fellows Gear Shaper Co., 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 


.<.. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 


Cleveland, O. 
sm Mach. Co., Watertown, 
New Process Raw Hide Co., Syra- 

cuse, N. Y. 

Nuttall Co., R. D.. Pittsburg, Pa. 
Patterson, Gottfried & Hunter, 

Ltd., New York. 

Philadelphia Gear Wks., Phila 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, 0. 

Simonds Mfg. Co., Pittsburg, Pa. 


Syracuse Raw Hide Co., Syra- 
cuse, N. Y. 
Taylor-Wilson Mfg. Co., Alle- 


gheny. Pa. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrell Fdry. & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. & E., Cincin., O. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa 


Gears, Rawhide 
Boston Gear Wks., Boston, Mass. 
Chicago ed Hide Mfg. Co.. Chi- 


cago, 
Earle x... & Mach. Co., Phila- 


delphia, Pa. 

Fawcus Mch. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

ae a & Scott Co., Cleveland, 
Oo 

New Prose. Raw Hide Co., Syra- 


cuse, N. 
Nuttall Co., R. D., Pittsburg, Pa. 
Syracuse Raw Hide Co., Syra- 
cuse, , 2 


Gears, Worm 
Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Boston Gear Wks.. Boston, Mass. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila- 


delphia, Pa. 
Simonds Mfg. Co., veers, E>. 


Taylor-Wilson Mfg. Co., 
gheny, Pa. 

Graphite 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Obermayer Co., S., Cincinnati, O. 


Grinders, Center 


Coates Clipper Mfg. Co., 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


7 Mach. Co., Greenfield, 

ass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & = om Mfg. Co., 
dence, R. 

Cincinnati Mitting Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co.. New York. 

Gould & Eberhardt, Newark, N. J. 


Worces- 


Provi- 


Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mach. Co., Worcester, 
Mass. 

Hisey-Wolf Mach. Co., Cncin., O. 

Niles-Bement-Pond Co., New York. 


Norton mene Wheel Co., Worces- 


ter, 
a & “Whitney Co., Hartford, 
onn 
Rivett-Dock Co., Boston, Mass. 
Smith Co., Chas. G., Pittsburg, 
Pa. 
Grinders, Disk 
ed & Co., Chas. H., Chicago, 
Diamond Mach. Co., Provi., R. I. 
Heald Machine Co., Worcester, 


Mass. 
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First, get a better grinder. You 
can’t,do better things in the modern 
way if you don’t have modern ma- 
chines with which to do them. 

Landis Grinders have proved 
that old grinding methods are inad- 
equate for present day manufactur- 
ing. They grind anything that can 
be revolved between two dead cen- 
ters and get down to within .ooor” 
of absolute accuracy when necessary. 
They produce a finish that leaves 
nothing to be desired. 

Built in various styles and sizes 
for various kinds of work. Send de- 





tails, or samples of work you require 
a grinder to do, and we'll help you 


No. 21 Plain Grinding Machine. make the best selection. 
10-inch swing. 30 inches between centers. 


Landis Tool Company, Waynesboro, Pa., U.S.A. 


AGENTS Walter Foster Co... 513 Williamson Building, Cleveland, Ohio. Walter H. Foster Co., 114 Liberty 
St., New York. C. w. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Pe 
tersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao A. R. Williams Machinery Co., 


Toronto. Williams & Wilson, Montreal, Canada. 





























BORING AND TURKING: 


AVERETT 














Allow Me: 
It’s 
Unbreakable! 


- Of celebrated Vulcan Chain Pipe 
Wrench kin, we hope to place this 

little 10-lb. giant in every shop of every 

country in the world. You understand: it’s un- 
breakable. A single Vulcan Chain Pipe Vise will re- 
main a positive efficient working wonder as long as you live. 


J. H. WILLIAMS & CO. 


Drop Forgings Only 
BROOKLYN—NEW YORK 






Trial Free 
through 
your 
dealer. 
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Grinders, Disk—Continued Hack Saw Blades and | Hoists, Hand Lathes 
Iroquois Mach. Co., New York. Frames—Continued Harrington, Son & Co., Edwin, | American Tool & Machine Co., 
Ney, R. W. Kingston, | a + Patterson, Gottfried & Hunter, Philadelphia, Pa. Boston, Mass. 
Ransom Mfg. Co., Oshkosk, Wis. Ltd., New York. International Steam Pump Co., | Automatic Mach. Co. Greenfield, 

Starrett Co., L. S., Athol, Mass. Jew York. ass. 
Grinders, Drill West Haven Mfg. Co., New Haven, | Yaie & Towne Mfg. Co., New | Barnes Co., B. F., Rockford, III 
Heald Mch. Co., Worcester, Mass. Conn. York — " W. F. & John, Rock 
» Co., New York. ord, . 
Niles Bement-Pond iemieea O: Hack Saws, Power ’ ' Hoists, Pneumatic Bertram & Sons Co., Ltd., John, 
. Diamond Saw ms Stamping Wks., Curtis & Co. Mfg. Co., St. Louis, Dundas, Ont., Canada. 


Grinders, Portable 
Heald Machine Co., 


Mass. 
Hisey-WolZ Mach. Co., 


Grinders, Tool 

Armstrong Bros. 
cago, Ill. 

Barnes Co., B. F., 


Worcester, 
Cincin., O. 
Chi- 


Tool Co., 


Rockford, III. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Brown & Sharpe Mfg. Co., Provi 


dence, R. 
Diamond Mach. Co., Prov., R. I. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 

field, 0. 

Standard Tool Co., Cleveland, O 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding and Polishing Ma- 
chines 


ma & Co., Chas. H., Chicago, 

mw Co., J. G., Everett, Mass 

Brown & Sharpe Mfg. Co., l’rovi- 
dence, R. I. 

Builders’ Iron Foundry, Provi- 
dénce, R. I. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass 

Diamond Mach. Co., Prov., R. I. 

Fairbanks Co., New York. 


Goodell-Pratt Co. Greenfield, 


Mass. 
Greenfield Mach. Co., 


ass. 
Hill, Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mehry. Co., 

Chicago, Ill. 

Niles-Bement-Pond Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Greenfield, 


8. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 3 
Norton Grinding Co., Worcester, 
Mass. 
Prentiss Tool & Supply Co., New 
York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rivett-Dock Co., Boston, Mass. 
Safety Bmery Wheel Co., Spring- 
field, O 
Standard Tool Co., Cleveland, 
Vandyck Churchill Co., New York. 


Vitrined Wheel Co., Westfield, 
Mass. 

‘Grinding Wheels 

Abrasive Material Co., Philadel- 
yhia, Pa. 

Adams Co., Dubuque, Iowa. 

Builders lron Foundry, Provi- 
dence, R. 


Carborundum Co., Niagara Falls, 
mi Se 


Diamond Mach. Co., Prov., R. I. 


Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Seaeten & Co., E. F., Philadel- 
phia, Ps 

Notional ‘Corundum Wheel Co., 
Buffalo, N. 


Niles-Bement-Pond Co., New York. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Safety Kmery Wheel Co., 
oO 


‘Wheel Co., 
Mfg. Hartford, Ct. 


Spring- 
field, 
Vitrified Westfield, 
Mass. 
Whitney 

Grindstones and Frames 
Niles-Bement-Pond Co., New York. 


Che 


Gun Barrel Machinery 
Diamond Mach. Co., Prov., R. I. 


Pratt & Whitney. Co., Hartford, 
Conn. 

Hack Saw Blades an 
Frames 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Goodell-Pratt Ca., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 





Buffalo, N. 
Fairbanks Co., 
Hoefer Mfg. Co., 
Millers Falls Co., New York. 
Niles-Bement-Pond Co., New York. 
West Haven Mfg. Co., New Haven, 

Conn. 


New York. 
Freeport, Ill. 


Hammers, Electric 


Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Hammers, Drop 

sillings & Spencer Co., Hartford, 


Conn 
Bliss Co., E. W., Brooklyn, N. Y. 
Bradley & Son, C. C., Syracuse, 
N. ¥ 


ca, 

Chambersburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Miner & Peck Mfg. Co., New 


Haven, Conn. 
Niles-Bement-Pond New York. 


Chambersburg Engineering 


Cea., 


Perkies Mach. Co., Warren, Mass. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Hammers, Pneumatic 

Cleveland Pneumatic Tool Co., 
Cleveland, ©. 

Dallett Co., Thos. H., Phila., Pa. 

Ingersoll-Sergeant Drill Co., New 
York. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 


Hammers, Power 


a my & Son, C. C., Syracuse, 
: * 

, New York. 

New Haven, 


Niles Bement-Pond Co 

Scranton & Co., The, 
Conn. 

Sutton Co., C. E., 

Hammers, Steam 

Bethlehem Fdry. & Mach. 


Bethlehem, Pa. 
ae ag A & Son, C. C., 
N. 


Toledo, O 


Co., So. 
Syracuse, 


Cine Engineering Co., 
Chambersburg, la. 
Vandyck Churchill Co., New York. 

Handles, Machine Tool 
Schacht Mfg. Co., Cincinnati, O. 
Handles, Screw Plate 
Standard Welding Co., Cleve., O. 


Hangers, Shafting 

Cresson Co., Geo. V., 

Hyatt Roller Bearing Co., 
son, N. J. 

Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park. 

Ventilating 


Phila., Pa. 
Harri- 


Heating and 
Apparatus 
Buffalo Forge Co., 
Sturtevant Co., B. F., Hyde 

Mass. 


Buffalo, N. Y. 
lark, 


Heating Machines 

Am. Gas Furnace Co., New York 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. 
York 


ork. 
Caldwell & H. W., 
cago, Ill 
Cresson Co., Geo. V., 
Hoist, Mfg. & Const. 
delphia, Pa. 


Co., New 


Son Co., Chi 


Phila., Pa. 
Co., Phila- 


Link Belt Engineering Co., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Hoists, Electric 


C & C Electric Co., New York. 


Cleveland Crane & Car Co., Wick- 
liffe, Ohio. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneu. Tool Co., Montour 
Falls, N. Y. 

Maris Bros., Philadelphia, Pa 

Niles-Bement-Pond Co., New York. 


Northern Engineering Ww orks, De- 
troit, Mich. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Boston, 
Mass. 

Yale & Towne Mfg. Co., 
York. 


New 





General Pneumatic Tool Co., Mon- 
tour Falls, N. 
Rand Drill Co., New York. 


Igniters, Gas Engine 


Franklin Mfg. Co., Syracuse, 
| a # 

Indicators, Speed 

Norton Emery Wheel Co., Wor- 
cester, Mass. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 
Wis. 

Indicators, Steam 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 


Boston, Mass. 


Industrial Railways 

Hunt Co., C. W., West 
Brighton, N. Y. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


New 


Injectors 
Desmond-Stephan 
bana, O. 
Lunkenheimer 
Sellers & Co., 


Mfg. Co., Ur- 
Co.. 
Wm., 


Cincinnati, O. 
Phila., Pa. 
Inspection and Tests 

Hunt Co., Robt. W., Chicago, III. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 

Bethlehem Fdry. & Mach. 
Sethlehem, Pa. 


Co., So. 


Watson-Stillman Co., New York. 

Jacks, Planer 

Armstrong Bros. Tool Co., Chi- 
cago 

Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 


ter, N. 
Niles Bement Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Keys, Machine 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Ww hitney Mfg. 


Lamps, Arc 
General Electric Co., N. Y. City. 
Stanley Elec. Mfg. Co., Pittsfield, 


Mass. 
Westinghouse & Mfg. Co., 


Pittsburg, 


Co., Hartford, Ct. 


Elec. 
Pa. 
Lamps, Incandescent 
General Electric Co.. New York. 
Stanley Elec. Mfg. Co., Pittsfield, 


Mass. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, I’a. 
Lathe Attachments 


American Tool Wks. Co., Cin., O. 


Bradford Machine Tool Co., Cin- 
cinnati, O. 

Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, N. Y. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

= & Spencer Co., Hartford, 
Co 

Besly "e Co., Chas. H., Chicago, 

‘i ‘Count, Wm. G., So. Norwalk, 

onn. 
— & Whitney Co., Hartford, 


Tindel Morris Co., 





Eddystone, Pa. 


Blaisdell & 
Mass. 
Blount Co., J. 
Bradford Mach. 
Bridgeford Machine 
Rochester, N. Y. 
Bullard Mach. 
port, Conn. 
Davis Mach. Co., W. P., 

as, mm. 2%. 
Diamond Machine Co., Prov., R. I 
Draper Mach. Tool Co., Worces 
ter, Mass. 
Dreses Mach. Tool Co., Cincin., ¢ 
Fairbanks Co., New York 
Flather & Co., Nashua, N. H. 


Co., P., Worcester, 
we 

Cin., 

Wor i 


G., Everett, 
Tool Co., 

Tool 

Co., 


Tool Bridge 


Roches 


Garvin Mach. Co., New York. 

Gisholt Machine Co., Madison, 
Wis. 

Greaves, Klusman & Co., Cin.,O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 


Hendey Mach. Co., Torrington. Ct 

Hill, Clarke & Co., Boston, Mass 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mcbhry. Co., 
Chicago, , 

Motch & Merryweather Co., 
land, O. 


Tool Co., 


Cleve 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York, 

Osgood, J. L., Buffalo, N. Y. 

Prentiss Tool & Supply Co., New 
York. 

Robbins, L., Worcester, Mass 


Schumacher & Boye, Cincinnati, 


Ohio. 
Sebastian 


Lathe Co., Cincia., O 


Seneca ae Mfg. Co., Seneca 
Falls, N. 

Springfied Meh. Tool Co., Spring 
field, O. 


Toledo, O. 
New York 


Sutton Co., C. E., 
Vandyck Churchill Co., 


Von Wyck Mach. Tool Co., Cin 
cinnati, O. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge 
port, Conn. 


Pratt & Hartford, 


Conn. 


Whitney Co., 


Lathes, Bench 


American Watch Tool Co., Wal 
tham, Mass. 

Blount Co. J. G., Everett. Mass 

Faneuil Watch Tool Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn 

Stark Tool Co., Waltham, Mass 

Waltham Watch Tool Co., Spring 
field, Mass. 


Lathes, Boring 


Niles-bement-Pond Co., New York 


Lathes, Brass 


Pratt & Whitney Co., Hartford, 
Conn 

Springfield Mch. Tool Co., Spring 
hield, ©. 


Lathes, Wood 


Seneca Falls Mfg. Co., Seneca 
Y 


Falls, 
Letters, Pattern 


Butler, A. G., N. Y. City 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 
Lubricants 


Besly & 
li. 
Dixon 

City, 


Co., Chas. H., Chicago, 


Crucible Co., Jos., Jersey 


Lubricators 


Besly & Co., Chas. H., Chicago, 
Ill 


Lunkenheimer Co., Cincinnati, O. 


Machinery Dealers 

Baird Machy. Co., Pittsburg, Pa. 
Durbrow & Hearne Co., New York. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Godfrey, A. W., Boston, Mass. 
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YouMightSave$50 by Buying 
Some Other Shaper, But— 


It won’t be safe to spend that fifty 
until you’re downright sure that 
it’s money saved. ‘The time to 
reckon up the savings is after the 
machine has gone through pretty 
hard service. That’s the time when 
big figures, representing money 
saved, go down to the credit of 


The “‘High Duty” 
Shaper. 


If you desire to know the reasons why, look into 
the double train gear drive, the extension base 
and table support, its conveniences for high speed 
work, its range in speed, and the many other 
features which we'll gladly point out on hearing 
from you. 





New 16 in. 
‘‘High Duty’’ Shaper 
Weight, 2770 lbs. 






The Heynote is Quality. 


GOULD ® EBERHARDT, Newark, N. J., U.S.A. 


SELLING AGENTS—Prentiss Tool and Supply Co., New York, Boston and Buffalo. Baird Machinery Co., Pittsburg, Pa. Marshall & Huschart Max hinery Co., Chicago 
Motch & Merryweather, Cleveland. The Fairbanks Co., Philadelphia and Baltimore. Henshaw, Bulkley & Co., San Francisco. Ha!'idie-Henshaw-Bulkley Co., Seattle. 
W. R. Colcord Machinery Co., St. Louis. McArdie-Parker Machinery Co., New Orleans and Birmingham. : 

ForEIGN AGENTsS—Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao. Schuchardt & Schutte, Berlin, Vienna, Stockholm. St. Pete sburg. Selig, Sonnen 
thal & ©o., London, England. John Lang & Sons, Johnstone, Scotland. White, Child & Beney, Shaper and Drill Press Agents, Vienna Adolfo B. Horn, Havana, Cuba. 


F. W. Horne, Yokohama, Japan. 


Ransom 
Disc Grinders 


The rapidity with which this 
machine cuts is surprising. The 
discs run 50% faster than any 
emery wheels and never get out 
of true. 

These ‘machines will make 
money for you. Send us samples 
of your work and let us demon- 
strate this point. We will grind 
them free of charge and report 
the time and material required. 

The cut represents our Plain 
Disc Grinder, which is built in 
two sizes, viz., 14 inch and 20 
inch. 


Ransom Manufacturing Go., 
Oshkosh, Wis., U.S.A. 
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Machinery Dealers—Cont’d 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
McDowell, Stocker & Co., Chicago, 


Ill. 

Marshall & Huschart Mchry. Co., 
Chiegao, 

Motch & Merryweather Co., Cleve- 
land, O 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey. Frank, Philadelphia, Pa. 

Tuohy Bros., New York. 

Vandyck Churchill Co., New York. 


Wormer Mchy. Co., C. C., De- 
troit, Mich. 

Machinists’ Small Tools 

Bemis & Call Hardware & Tool 


Co., Springfield, Mass. 
Besly & Co., Chas. H., Chicago, Ill. 
Billings & Spencer Co .. Hartford, 
Conn. 


Boker & Co., Hermann, New York. 


Brown & ?-— Mfg. Co., Provi- 
dence, a 

Cleveland ‘pwist Drill Co., Cleve- 
land, O. 

— Co., Frank M., Milwaukee, 

Derkeow & Hearne Mfg. Co., New 
York. 

Hammacher, Schlemmer & Co., 
New York. 


Millers Falls Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, O. 


Starrett Co., L. S., Athol, Mass. 


Machinists’ Supplies 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Durbrow & Hearne Mfg. Co., New 
‘or 

Hammac pee, Schlemmer & Co., 
New York 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 


Magnets, Lifting 

Cutler-Hammer Mfg. 
kee, Wis. 

Electric Controller 
Cleveland, O. 


Co., Milwau- 
& Supply Co., 


Mandrels, Expanding 


Nicholson & Co., W. H., 
barre, Ta. 


Wilkes- 


Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N 


N. J. 
Standard Tool Co., Cleveland, O 
Measuring Machines 
Pratt & Whitney Co., 

Conn 


Rogers, 
Drill 
| ae 2 


Hartford, 
John M., Boat, Gage & 
Works, Gloucester City, 


Mechanical Draft 
Sturtevant Co., B. F., Hyde Park, 


Mass. 


Metal, Bearing 


Besly & Co., Chas. H., Chicago, 
Ill. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Grand O., Buffalo, 


Robson, Le 
 & 


Micrometer Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davis Co., Frank M., Milwaukee, 
Wis 

Slocomb Co., J. T., Proviednce, 
m 

Starrett Co., L. S.. Athol, Mass. 

Milling Attachments 

Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & he Mfg. Co., Provi- 


dence, R. 
Cincinnati Miiling Mach. Co., Cin- 
cinnati, 





Milling Attachments —Cont’d 
Kempsmith Mfg. Co., Milwaukee, 


is. 
Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Bench 


American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 


Niles-Bement-Pond Co., New York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Milling Machines, Hand 


Osgood, J. L., Buffalo, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Horizon- 
tal 


Beaman & Smth Co., Prov., R. I. 


Becker-Brainard Milling Mach. 
Co.. Hyde Park, Mass. 
Cincinnati Mill. Mach. Co., Cin- 


cinnati, O. 


Hendey Mach. Co., Torrington, Ct. 


Hess-Bright Mfg. Co., Phila., Pa. 

Ingersoll Mill. Mach. Co., Rock- 
ford, lil. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 
American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 
Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hendey Mch. Co.. Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
ee Mfg. Co., Milwaukee, 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill 

Motch & Merryweather Co., Cleve- 
land, O. 

Niles-Bement-Pond 


Provi- 


Co., New York. 


— Mach. Tool Co., Springfield, 

Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sutton Co., C. E., Toledo, OQ. 


Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & puatye Mfg. Co., Provi- 


dence, R. I. 
Cincinnati Milling. Machine Co., 
Cincinnati, O 


Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Vandyck Churchill Co., New York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Vertical 


Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 

— Brainard Milling "Mach. 

» Hyde Park, Mass. 

& Sharpe Mfg. Co., Provi- 

dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 





Milling Machines, Vertical 
Continued 

Niles-Bement-Pond Co., New York. 

Quint, A. D., Hartford. Conn. 

Owen Mach. Tool Co. Springfield, 
Ohio. 

Vandyck Churchill Co., New York. 


Milling Tools, Adjustable 
Geometric Tool Co., New Haven, 


Conn. 
Gage & Drill Wks., 


Rogers, Boat, 
John M., Gloucester City, N. Z. 


Mining Machinery 


Ingersoll-Sergeant Drill Co., New 
York. 

Rand Drill Co., New York. 

Molding Machines 

Adams Co., The, Dubuque, Iowa. 

Tabor Mfg. Co., Philadelphia, Pa. 


Mortising Machines, Chain 
New Britain Mach. Co., New Brit- 
ain, Conn. 


Motors, Electric 


Cc & C Electric Co., New York. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Crocker-Wheeler  Co., Ampere, 
| a 3 

Electro Dynamic Co., Bayonne, 
N. J. 

General Electric Co., New York. 

Jantz & Leist hiec. Co., Cin., 

National Elec. Co., Milwaukee, 
Wis. 

Northern Electrical Mfg. Co., 


Madison, Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 


Robbins & Myers Co., Springfield, 
Ohio. 
Roth Bros. & Co., Chicago, III. 


Sprague Electric Co., New York. 


Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Name Plates 
Franklin Mfg. Co., Syracuse, N. Y. 


Numbering Machines 


Bates Machine Co., New York. 

Nurls 

Hammacher, Schlemmer & Co., 
New York. 


Nut Tappers 
See Bolt and Nut Machinery. 


Oil Cups and Covers 


Bay State Stamping Works, 
cester, Mass. 


~—_ & Co, Chas. H., Chicago, 

Winkley Co., Hartford, Conn. 

Oils 

oy & Co., Chas. H., Chicago, 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Ollers 

Butler Chuck Co., Greenfield, 
Mass 


Oil Stones 


Pike Mfg. Co., Pike Station, N. H. 


Packing, Steam 
Houghton & Co., E. F., 


hia, Pa. 
New York. 


Jenkins Bros., 
—— Le Grand O., Buffalo, 
N. Y. 


Philadel- 


Packings, Hydraulic and 
Pneumatic 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Watson-Stillman Co., New York. 

Pans, Lathe 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Pans, Shop 

Kilbourne & Jacobs Mfg. Co., Co- 


lumbus, O. 


Pattern Shop Machinery and 
Supplies 


Baker Bros., Toledo, O. 

Blount Co., J. G., Everett, Mass 

Greaves, Klusman & Co., Cin., 

Prentiss Tool & Supply 'Co., New 
York. 

Robbins, L., 


Worcester, Mass. 


Wor- 





Patents 

Coombs, Howard A., Washington, 
». €, 

Mackaye, H. S., New York. 


Pin and Stud Machines 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Pinion Cutters 

American Watch Tool Co., Wal- 
tham, Mass. 

Gould & Eberhardt, Newark, N. J. 


Pipe and Fittings 
Crane Co., Chicago, III. 


Pipe Cutting and Threading 
Machines 


Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 
Curtis & Curtis Co., Bridgeport, 


Conn. 
Merrell Mfg. Co., Toledo, O. 
Niles-Bement-Pond Co., New York. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Standard Engineering Works, Ell- 

wood City, Pa. 
Stoever Fdry. & Mfg. 

town, Pa. 

Vandyck Churchill Co., 


Co., 
New York. 


Myers- 


Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Saunders’ Sons, D., Yonkers, N. Y. 


Standard Tool Co., Cleveland, O. 


Planers 

American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bilgram, Hugo, Philadelphia, Pa. 

Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Planer Co., 

Detrick & Harvey Mch. 
more, Md. 

Fairbanks Co., New York. 

“a Planer Co., Mark, Nashua, 


Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve- 
land, O. 

New Haven Mfg. Co., 


Cincin., O. 
Co., Balti- 


Garvin Mach. 


New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 
Osgood, J. L., Buffalo, N. Y. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., 
York. 
Sellers & Co., Wm., Phila., Pa. 
Vandyck Churchill Co., New York. 
Woodward & Powell Planer Co, 
Worcester, Mass. 


New 


Planers, Portable 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 


Niles-Bement-Pond (Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Precision Machinery 

American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Stark Tool Co., Waltham, Mass 


Presses, Drop 

Bliss Co., E. W., Brooklyn, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Warren, Mass. 

Waterbury Farrel Fdry & Mach. 
Co., Waterbury, Conn. 


Presses, Forging 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Presses, Hand 

Perkins Mach. Co., Warren, Mass. 


Presses, Hydraulic 


Chambersburg Engineering Co., 
Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
o., Waterbury, Conn. 
Watson-Stillman Co., New York. 
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Renold 
Silent Ghain 


driving Ingersoll-Sergeant 
Air Gompressor from 150 
H.P. Western Electric Mo- 
tor. New Lasalle St. Sta- 
tion of Rock Island R.R., 
Ghicago. 














The Lubrication of Chains 


In every kind of machinery, from the simplest form to the most complicated, wherever meta: 
moves on metal, there must be lubrication. It is just as necessary to oil a chain as to oil an engine. 
Statements to the contrary show a lack of knowledge of the subject, or an indifference to the dura- 
bility of the chain. With each Renold Silent Chain Drive we recommend and furnish free a suit- 
able lubricant, easy of application, and adding immeasurably to the satisfactory operation and long 


life of the chain. Booklet ‘‘F’’ and new circulars 50 and 52 free on application, 


New York LINK-BELT ENGINGERING GOMPANY Pittsburgh 


49 Dey Street Philadelphia. Park Bid@g. 


Ghicago. LINK-BELT MAGHINBERY GO. Gnhicago. 


There Is No Chance About It 


Getting parts cast the Franklin way is like flipping a coin that’s bound to turn 








) 





“heads” every time. You can’t lose—you pay less for parts that answer 
every purpose of your machine-made parts which necessitate a large amount 
of tied-up capital in special machines, skilled labor, and a big loss of time. 

Now doesn’t it stand to reason that, if some of the small parts that go into the 
device you manufacture can be Cast to Finished Sizes in hard Franklin Metal, 
it will be a “sure thing’’ stroke of business for you to have them Die Cast? 


Franklin Manufacturing Co., 
200 So. Geddes St., Syracuse, N. Y., U.S.A. 











SINGLE AND DOUBLE 


For Machines, Countershafts, Line Shafts, etc. 


POWERFUL, COMPACT and NEAT 


Excellent Wearing Qualities. Perfectly Smooth Surface. 
Operate Easily and Work Perfectly at Any Speed. 
One Screw Adjusts to Any Tension. 


WRITE FOR CATALOG. 

















78 


AMERICAN 


MACHINIST 


May II, 1905. 





Presses, Power 

Automatic Mach. Co., 
Conn. 

tethlehem Fdry. & Mch. Co, So. 
Bethlehem, Va. 

Bliss Co., E. W 

Chambersburg Engineering 
Chambersburg, Da. 

Dill Machine Works, T. C., Phila 
delphia, Pa. 

Fairbanks Co., New York. 

Lucas Mach. Tool Co., Cleve., O. 

Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Warren, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Springfield Mch. Tool Co., Spring- 
field, O. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 


Bridgeport, 


Brooklyn, N. Y. 


Co., 


Co., Waterbury, Conn. 

Profilers 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Mill. Mach. Co., 
Hyde Park, Mass. 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Pablishers 


tauird & Co., Henry Carey, Phila- 
delphia, Pa. 

Henley Pub. Co., 
New York. 

Hill Pub. Co., New York. 


Norman W., 


Pulley Coverings 

Houghton & Co., E. F., 
phia. Pa. 

Palleys 

American 

Caldwell 


Philadel- 


Phila., Pa 
Chi- 

cago, ; 
Cresson Co., Geo. V., Phila., Pa. 


Federal Mfg. Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 


Co., 


ce... B. We 


Pulley 
& Son 


Patterson, Gottfried & Hunter, 
Ltd.. New York. 

Philips Pressed Steel Pulley 
Works, Philadelphia, Pa. 


Reeves Pulley Co., Columbus, Ind. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Pulley Turning and Boring 
Machines 

American Tool Wks. Co., 

Harrington, Son & Co., 
Philadelnaia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond 


Grand 


Cin., O. 
Edwin, 


Co., New York. 


Pumps, Hydraulic 

Waterbury Farrel Fdry. 
Co., Waterbury, Conn. 

Watson-Stillman Co., New 


& Mach. 
York. 


Punches, Centering 
Brown & Sharpe Mfg. Co.., 
I 


dence, R. I. 

Hammacher, Schlemmer & ¢ 
New York. 

Punches, Hydraulic 


Bethlehem Fdry. & Mch. Co., So. 

Bethlehem, Pa. 
Niles-Bement-Pond 
Watson-Stillman Co., 


Punches, Power 


Provi- 


o.. 


Co., New York. 
New York. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont.. Canada. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


Bliss Co., E. W., Brooklyn, N. Y. 
Hilles & Jones Co., Wilmington, 
Del. 
Long & Allstatter Co., Hamilton, 
Ohio. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Sutton Co., C. E., Toledo, Ohio. 
Vandyck Churchill Co., New York. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


Racks, Cut 

Boston Gear Wks., Boston, Mass. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark. N. J. 

Nuttall Co., R. D., Pittsburg, Pa. 





Continued 
Co., Pittsburg,. I’a. 


Racks, Cut 
Simonds Mfg. 


Stanaard Gauge Steel Co., Beaver | 


Falls, Pa. 
Taylor-Wilson 
gheny, Pa. 


Racks, Tool 


Mfg. Co., Alle- 


Massey Mach. Co., Watertown, 
= ¢ 

New Britain Mch. Co., New Brit- 
ain, Conn. - 

Reamers 


Hermann, New York. 


Loker & Co., 
Drill Co., Cleve 


Cleveland Twist 
land, O. 

Clough, R. M., Tolland, Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hammacher, Schlemmer & Co., 
New York. 

Mergenthaler Co., Ott., Baltimore, 


Ma, 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Schellenbach & Radcliffe, Cin., ©. | 


Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Reaming Stands 
Flather Vlaner Co., Mark, Nashua, 
N. H. 


Rheostats 
American Elec. 
New York. 
Cutler-Hammer 
waukee, Wis. 
Electric Controller & Supply Co.. 

Cleveland, O. - é 
General Elec. Co., New York. 
Rings, Chuck and Gear 
Standard Welding Co., Cleve., O. 
Riveters, Hydraulic 
Birdsboro Steel Fdry. 

Co., Birdsboro, Da. ; 
Chambersburg Engineering Co., 

Chambersburg, Pa. : : 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 
Allen, John F., New York. 
Cleveland Pneumatic ‘Tool 
Cleveland, O. 
Dallett Co., Thos. H., Phila., Ta. 
General Pneumatic ‘Tool Co.. Mon- 
tour Falls, N. Y 
Ingersoll-Sergeant 
York. 
Niles-Bement-Pond 
Rand Drill Co., New 


Riveters, Steam 


Chambersburg Engineering 
Chambersburg. Pa. 


Riveting Machines 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, la. 
Long & Allstatter Co., 

Ohio. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 


Rock Drills, Electric 
Northern Elec. Mfg. Co., 
son, Wis. 
Roller and Ball Bearings 
Auburn Ball Bearing Co., Roches 
ter, N. Y. 
Ball Bearing Co., Phila., Pa. 
Boston Gear Wks., Boston. Mass. 
Hess-Bright Mfg. Co., Phila., Pa. 
Hyatt Roller Bearing Co., Harri- 
son, N. J. 
Standard’ Roller 
Philadelphia, Pa. 
Rolling Mill Machinery 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Dill Machine Works, T. C., Phila- 
delphia, Pa. 
Hilles & Jones Co., 
Del. 
Niles-Bement-Pond 
Waterbury Farrel 
Co., Waterbury, 


Rules, Steel 

Hammacher, Schlemmer 
New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 


& Controller Co., 


Cluteh Co., Mil 


& Mach. 


Ce.. 


Drill Co., New 


Co., New York. 
York. 


Cou 


Hamilton, 


Madi 


Bearing Co., 


Wilmington, 
Co., New York. 


Fdry. & Mach. 
Conn. 


th 


Rust Preventative 

Houghton & Co., E. F., 
phia, Pa. 

Safety Valves, Pop 


Philadel- 


| Crane Co.. Chicago, Ill. 


| Gould & Eberhardt, 





| Mich. 








|} Paxson Co., J. W., 


Co., Cincinnati, O. 


Lunkenheimer 


Sand Blast Apparatus 
Philadel., Pa. 


Sand Mixing and Sifting 
Machines 

Newark, N. J. 
Obermayer Co., S., Cincin., O. 


Sawing Machines, Metal 


Birdsboro Steel Fdry. & Mach. 
Co. Birdsboro, Va. 
Newton Mach. Tool Wks, Phila 


delphia, I’a. 
Niles-Bement-Pond Co., New York. 
Tabor Mfg. Co., Phila... Pa. 
Tindel-Morris Co., Eddystone, Ia. 
Vandyck Churchill Co.. New York. 
West Haven Mfg. Co., New Haven, 
Conn. 
Sawing Machines, Wood 
Colburn Mach. Frank 
lin, Pa. 
Seneca Falls 
Falls, N. Y. 
Schools, Correspondence 
International Correspon. Schools, 
Scranton, Pa. 


Schools, Technical 
Agricultural College, Agri 
cultural College P. O., Mich. 
Michigan College of Mines, Hough- 
ton, Mich. 

Screw Machines, Automatic 

Automatic Mach. Co., Greenfield, 
Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic 
Cleveland. O. 

Dreses Mach. Tool Co., Cincin.. O. 


Tool Co., 


Mfg. Co., Seneca 


Provi 


Mach. Co., 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve 
lan 

Pratt & Whitney Co., Hartford, 
Conn. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 
Brown & Sharpe Mfg. Co., Provi- 
I 


dence, ’ 
Cleveland Automatic Mach. Co. 


Cleveland. O. 


Draper Mach. Tool Co., Worces- 
ter, Mass. 

Garvin Mach. Co. New York 

Hartford Mach. Screw Co.. Hart- 


ford, Conn. 
Jones & Lamson Mch. Co., 
field, Vt. 


Spring- 


Potter & Johnston Mach. Co., 
Pawtucket, R. 1. 

Pratt & Whitney Co., Hartford, 
Conn 

Warner & Swasey Co., Cleveland, 
Ohio. 


Mach. Co., Windsor, Vr. 
Screw Machinery, Wood and 

Lag 
Saker 


Windsor 


Bros., Toledo, O. 


Cook Co., Asa §8,. Hartford, Ct. 

Hammacher, Schlemmer & Co., 
New York. 

Screw Plates 

Sesly & Co., Chas. H., Chicago, 
Ill. 

Card Mfg. Co., S. W., Mansfield, 


Mass. 

Carpenter Tap & Die Co., J. M.. 
Pawtucket, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russel Mfg. Co., Green- 
field, Mass. 


Screws, Machine 


Cincinnati Screw & Tap Co., Cin- 
cinnati, O. 


Cleveland Cap Screw Co., Cleve- 
land. O. 

Hammacher, Schlemmer & Co., 
New York. 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., 
land, O. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 

Second Hand Machinery 


American Tool Wks. Co., Cin., O. 
Baird Mchry Co., Pittsburg, Pa. 


Cleve- 


Baush Mehry. & Supply Co., 
Springfield, Mass. 





Second Hand Machinery 
Continued 

Fairbanks Co., New York. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, 

McCabe, J. J., New York. 

McDowell, Stocker & Co., Chi 
eago, Ill. 

Marshall & Huschart Mchry. Co 
Chicago, l. 

Motch & Merryweather Co., Cleve 
land. O. 

New Era 
ton, O 

New Haven Mfg. Co., New Ilaven 
Conn. 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, I: 

Tuohy Bros., New York. 

Wickes Bros., New York. 

Wormer Machy. Co., C. C., Di 
troit, Mcih. 

Separators, Magnetic 

Burlin, Chas. T., Whitinsvilk 
Mass. 

Cresson Co., 


Mass 


Gas Engine Co., Day 


Geo. V., Phila., Pa 


Separators, Oil and Steam 

American Tool & Machine Co 
Boston, Mass. 

Nicholson & Co., W. H., 
barre, Da. 

Shafting 

Brightman Mfg. Co., Shelby O 

Cresson Co., Geo. V., Phila., Pa 

Cumberland Steel Co., Cumber 
land, Md. 

Niles-Bement-Pond Co., New York 

Union Drawn Steel Co., Beaver 
Falls, Pa. 


Wilkes 


Shapers 

American Tool Wks. Co., Cin., O 

Bertram & Sons Co., Ltd., Jobn, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Shaper Co., Cincin., O 

Fairbanks Co., New York. 

Flather Planer Co., 
Nashua, N. H. 

Garvin Mach. Co., New York. 

Gould & Eberhardt, Newark, N. J 

Hendey Mech. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 

Kelly Mach. Co., R. A., Xenia, O 

Niles-Bement-Pond Co., New York 

Perkins Mach. Co., Warren, Mass 


Mark, 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 


Prentiss Tool & Supply Co., New 
York. 
Queen City Mach. Tool Co., 
cinnati, O. 
Smith & Mills, 
Springfield Mch. Tool Co., 
field, O. 

Steptoe Shaper Co., John, Cincin 
nati, O. 

Vandyck Churchill Co., New York 


Cin 


Cincinnati, O. 
Spring 


Shears, Power 

sethlehem Fdry. & Mch. Co., So 
sethlehem, Va. 

Lirdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Bliss Co.. E. W., Brooklyn, N. Y. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niagara Mach. & Tool Wks., Buf 
falo, N. Y. 

Niles-Bement-Pond 

Perkins Mach. Co., Warren, Mass. 

Sutton Co., C. E., Toledo, O. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Vandyck Churchill Co., New York. 


Co., New York. 


Shears, Rotary 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., Warren, Mass. 

Shelving, Shop 

New Britain Mch. Co., 
ain, Conn. 


Slide Rests 


New Brit 


American Watch Tool Co., Wal- 
tham, Mass. 

Slotters 

Baker Bros., Toledo, O. 

Betts Mach. Co., Wilmington, 
Del. 


Dill Machine Works, T. C., Phila- 
delphia, Pa. 
Garvin Mach. Co., New York. 
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Hendey 15’ Tool Room Shaper, 
Re-Designed and Improved 


Has heavier Cross-head. Dial 


reading to Thousandths on  Cross- 





feed Screw. 
Taper Gib between Cross-rail and 
Saddle with Adjustment at Both Ends. 
Safety Stop for Ram to prevent 
extreme return when head is down on 


an angular cut. 


It has All the Good Features that 
this Shaper has Long Been Noted For, 
but it is now Just a Little Bit Better 
Than It Ever Was Before. 


The Handiest Tool Room Shaper 
is the Market to-day. 


The 
Hendey Machine Co. 


Torrington, Conn. 
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Slotters —Continued 


Hiartford Mach. Screw Co., Hart- 
ford, Conn. 
National-Acme Mfg. Co., Cleve- 


land, O. 
New Haven Mfg. 
Conn. 


Co.. New Haven, 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Sockets and Sleeves 
New Process Twist Drill 
Taunton, Mass. 
Standard Tool Co., 


Co., 
Cleveland, O. 


Special Machines and Tools 


Beaman & Smith Co., Prov., R. 1. 

Bilgram, Hugo, Philadelphia, Pa. 

Birdsboro Steel KFdry. & Mach. 
Co., Birdsboro, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Hoefer Mfg. Co., Freeport, Ill. 

Lucas Mcb. Tool Co., Cleveland, 
Ohio. 

i, Mach. Co.. Watertown, 

Mechanical Accountant Co., 
Providence, R. I. 

Mechanics Machine Co., Rock- 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 

Simonds Mfg. Co., Pittsburg, Pa. 

Torrington g. Co., Torrington, 
Conn. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wellman Sole Cutting Mach. Co., 


Medford, Mass. 
Speed Changing Counter- 
shafts 


Cresson Co., Geo. V., Phila., Pa. 

Gisholt Macb. Co., Madison, Wis. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing ‘Pulley Co., In- 
dianapolis, Ind. 

Sprockeis 

Boston Gear Wks., Boston, Mass. 


Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland. O 


Stampings, Welded 


Standard Welding Co., Cleve., O. 

Stamps, Steel 

Schwerdtle Stamp Co., Bridge- 
port, Conn. 

Steam Specialties 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Jenkins Bros., New York. 
Lunkenheimer Co., Cincinnati, O. 
Steel, Machinery 


Baldwin Steel Co., New York. 


—. & Co. Hermann, New 

Firth-Sterling Steel Co., Demm- 
ler, Pa 

— & Co., Edwin R., Chicago, 

kagpaget, Arthur J., New York, 

McInnes Steel Co., Corry, Pa. 

Union Drawn Steel Co., Beaver 

alls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Union — Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Baldwin Steel Co., New York. 

Boker & Co.. Hermann, New 
York. 

Firth- 1 rama Steel Co., Demm- 
ler, Pa. 

— & Co., Edwin B., Chicago, 
l 

Lockwood, Arthur J., New York, 
| ee 

McInnes Steel Co., Corry, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 


Straightener, Hydraulic 


Niles-Bement-Pond (Co.. New York. 
Watson-Stillman Co., New York. 





Straightening Machinery 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Brightman Mfg. Co., Shelby, O. 

Hartford — Screw Co., Hart- 


ford, Con 
——— "Mh. Tool Co., Spring- 
field, O. 


Swaging Machines 


Excelsior Needle Co., 
Conn. 


Switchboards 

C & C Electric Co., New York. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Switches 

Cutler-Hammer 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 


Torrington, 


Clutch Co., Mil- 


Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 

Tupes, Measuring 

Keuffel & Esser Co., New York. 


Starrett Co., L. S., Athol, Mass. 


Tap Holders 
Errington, I. A., New York. 
Tapping Machines and At- 
tachments 
American Tool Wks. Co., 
Baker Bros, Toledo, O. 
Beaman & Smith Co., The, 
dence, a 
Bickford Drill & Tool Co., ‘_ oO. 
Cincinnati Mach. Tool Co. Cin- 
cinnati, O. 
Errington, F. A., 
Fosdick Mach. 


Cin., O. 


Provi- 


nN... Ey. 
Tool Co., Cin., O. 


Garvin Mach. Co., New York. 
ormmeeeen Tool Co., New Haven, 
Co 


Gould nk Eberhardt, Newark, N. J. 
Hart Mfg. Co., Cleveland. O. 
Hartford Mach. Screw Co., 
ford, Conn. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Quint, A. D., Hartford, Conn. 
Mfg. Co., H. A., South 


Hart- 


Tuttle 
Norwalk, Conn. 

Valentine Gas Engine Co., 
field, N.° J. 

Whitney Mfg. 


Taps and Dies 


Plain- 


Co., Hartford, Ct. 


Bay State Tap & Die Co., Mans 
field, Mass. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter J. M., 


Tap &, Die Co., 
Pawtucket, R 


Cincinnati Screw ye Tap Co., Cin- 
cinnati, O. 

Cleveland Twist Drill Co.. Cleve- 
land, O. 

Geometric Tool Co., New Haven, 
Conn. 

Hammacher. Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Standard Tool Co., Cleveland, O. 


Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Taps, Collapsing 

Geometric Tool Co., New Haven, 
Conn. 

Thermit 

Goldschmidt Thermit Co., New 
ork. 

Thread Cutting Tools 

Besly & Co., has. H., Chicago, 

Billings & Snencer Co., Hartford, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn 

Rivett-Dock Co., Boston, Mass. 

Time Recorders 

Simplex Time Recorder Co., Gar- 
diner, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 


Hoggson & Pettis Mfg. 
Haven, Conn 


Co., New 





Tool Holders —Continued 
O. K. Tool Holder Co., Shelton, 


Conn 
Pratt & Whitney Co, Hartford. 


Conn. 
Tools, Small 
See Machinists’ Small Tools. 


Transformers and Conver- 
ters 


General Elec. Co., New York. 

Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 
Transmission Machinery 
American Pulley Co., Phila., Pa. 
Caldwell & Son Co., H. W., Chi- 


cago, Ill. 
Ce. 


Case Mfg. Columbus, O. 


Cresson & Co., Geo. V., Phila- 
delphia, Pa. : 

Federal Mfg. Co., Cleveland, O. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, —_ & Ilunter, 
Ltd., New York 


P hilips Pressed Steel Pulley Wks., 
Philadelphia, Pa. 


Reeves Pulley Co.. Columbus, Ind. 


Speed Changing Pulley Co., In 
dianapolis, Ind. 

Traps, Steam 

Houghton & Co., E. F., Philadel- 


phia, Pa. 


Sturtevant Co., B. F., Hyde Park, 


Mass. 

Trolleys and Tramways 

Coburn Trolley Track Mfg. Co., 
Holyoke, Mass. 

Harrington, Son & Co.. Edwin. 
Vhiladelphia, Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Yale & Towne Mfg. Co., New 
York. 

Tubing, Steel 

Almond Mfg. Co., T. R., Brooklyn. 

Shelby Steel Tube Co., Pittsburg, 


Da. 
Turret Head Attachment 
Baker Mach. Co., New Bedford, 

lass. 

Turret Heads 
Almond Mfg. Co., T. 
® # 


R., Brooklyn, 


Turret Machines 


American Tool & Machine Co., 
Soston, Mass. 

eee Mach. Co., Greenfield, 

Bradford Mach. Tool Co.. Cincin- 
nati, O. 

Brown & pietee Mfg. Co., Provi- 
dence. R. 

Bullard Mach. Tool Co.. Bridge- 
port. Conn. 

Dreses Mach. Tool Co.. Cincin., O. 

Flather & Co., Nashua, N. H. 


Garvin Mach. Co., New York. 
Gisholt Mech. Co.. Madiosn, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co.. Spring- 
tield, Vt. 
Be 


Le Blond Mach. Tool Co., 
Tool Co., 


Mach. 


Cincinnati, O. 
Lodge & Shipley 
Cincinnati, O. 
Massey Mach. 
N . 


Co., Watertown, 


a 
Niles-Bement-Pond Co., New York. 


Potter & Johnston Mach. Co., 
Pawtlieket, R. I. 

Pratt & Whitney Co.. Hartford. 
Conn 

Springfield Mch. Tool Co., Spring 
field, O 


Warner Cleveland, 
Ohio. 


Windsor Mach. Co., 


Twist Drills 
Boker & Co., Hermann, New York. 


& Swasey Co., 


Windsor, Vt. 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Montgomery & Co., New York. 

Morse Twist Drlil & M. Co., New 
Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass 

Niles-Bement-Pond Co.. New York 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Standard Tool Co., Cleveland, O. 
Whitman & Barnes Mfg. Co., 
cago, Ill 


Chi- 





Unions, Brass 


Lunkenheimer Co., Cincinnati, O. 


Universal Joints 

Baush Mach. Tool Co.. 
field, Mass. 

Boston Gear Wks., Boston, Mass. 

Gould & Eberhardt, Newark, N. J. 

Gray & Prior Mach. Co., Hart- 
ford, Conn. 

Vanderbeek Tool Works, Hartford, 
Conn. 


Spring- 


Valves 
See Steam Specialties. 
Vises, Metal Workers’ 


Hammacher, Schlemmer & Co., 
New. York. 


Lewis Tool Co., Bridgeport, Conn. 
Millers Falls Co., New York. 
Parker Co., Chas., Meriden, Conn. 
Prentiss Vise Co., New York 
Reed Mfg. Co., Erie, Pa. 
Vanderbeek Tool Works, Hartford, 
Conn. 
Williamson Mfg. Co., Bradford, 
Pa. 


Vises, Pipe 

Curtis & Curtis Co.. 
Conn. 

Lewis Tool Co., Bridgeport, Conn. 

Prentiss Vise Co., New York. 


Bridgeport, 


Saunders’ Sons, D., Yonkers, N. Y. 
Williamson Mfg. Co., Bradford, 
Pa. 


Vises, Planer and Shaper 


American Tool Wks. Co., Cin., O. 

Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co.. Torrington, 
Conn. 


New York. 
Cin- 


Niles-Bement-Pond Co., 

Queen City Mach. Tool Co., 
cinnati, O. 

Vises, Universal Machine 

Graham Mfg. Co., Provi., R. I. 


Vises, Wood Workers’ 
Hammacher, Schlemmer & 
New York. 
Parker Co., 
Wyman & 
Mass. 


Co., 


Meriden, Conn. 
Worcester, 


Chas., 
Gordon. 


Watchmen’s Clocks 


Simplex Time Recorder Co., Gar- 
diner, Mass. 

Welding 

Goldschmidt Thermit Co., New 
Tork 

Welding, Electric 

Cc & C Elec. Co., New York. 

Standard Welding Co.. Cleveland, 
Ohio. 


Welding Machines 
Long & Allstatter Co., 
Ohio. 
Wire-Drawing Machinery 
Iroquois Mach. Co., New York. 
Wire-Straightening Machin- 
ery 
Hoefer 


Hamilton, 


Mfg. Co., Freeport, III. 


Wood Working Machinery 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Worm Hobbing Machines 


Pratt & Whitney Hartford. 
Conn. 


Co., 


Worm Milling Machines 
Cleveland Automatic Mach. Co., 


Cleveland, O. 
Pratt & Whitney Hartford, 


Conn 


nh. 


Wrenches, Drop Forged 


Billings & Spencer Co.. Hartford. 
Conn. 

Williams & Co., J. H., 
_ ie 


Brooklyn, 


Wrenches, Machinists’ 


Bemis & Call Hardware & Tool 
Co.. Springfield, Mass. 

Billings & Spencer Co., Hartford, 
Conn. 

Coes Wrench Co., Worcester, 
Mass. 


Hammacher, Schlemmer & Co., 
New York. 
Whitman & Barnes Mfg. Co., Chi- 


cago, Ill. 

Wrenches, Pipe 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrench Co., 
Providence, R. I. 
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Worm Hobs. 


We are better equipped to make these cutters than 
any shop we Know of. The design of our Worm 
Hobs is such that the teeth can be repeatedly ground and the form never change. 
We make every style of Milling Cutters in use. One of the strong features 
of our business is making cutters to special order, being equipped to produce 
the finest possible in the shortest possible time. 





UNION TWIST DRILL CO., Athol, Mass., U.S.A. 


N. Y. Office—54 Warren St. F. M. Van Gelder, Mgr. 


London Agents—Chas Neat & Co., 112 Queen Victoria St., E. C. 

















Diamond Chains 


A well made steel chain, running on properly milled sprockets, will last 
much longer and prove much more efficient than a short belt. The truth of 
this is well demonstrated wherever milling machine feed belts have been 
replaced by chains. The substitution has put an end to irregular feed and 
other troubles. We solicit the manufacture of chains for special purposes. 





Diamond Chain @® Mfg. Co., Indianapolis, Ind. 

















“ALL OVER THE WORLD.” 





Universal 


~*~ | NORTON ALUNDUM, CORUNDUM 
a" AND EMERY WHEELS. 


Corundum Wheels 











Made by 
India Oil Stones NORTON EMERY WHEEL CO., 
Worcester, Mass. 











Chicago Store, 25 So. Canal Street. 
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When a Publisher Argues 


that you ought to use more space, don’t wink the other eye and 
figure that he is only trying to get more out of it for himself 
without thinking or caring where you come in. He ¢s trying to 
get more for himself, but he’s making an effort to get it by 
getting more for you. The man who knows enough to conduct 
a good trade paper, knows enough to know that the only way 
he can win for himself is to win for you. He studies your adver- 
tising even more carefully than you do, because you can, perhaps, 
get along without advertising and he can’t. Without pretending, even 
to himself, that he knows more about your business than you do, 
he does know whether your product is properly presented or not, 
and he can calculate much nearer than you can, whether you can 
use larger spaces to advantage, because he has a hundred similar 
cases to judge by. The publisher with a cent’s worth of business 
wit, knows that any temporary gain that he might make by getting 
an increase from you, would be very much more than offset by 
the inevitable cut down or discontinuance if the larger space failed 
to pay. The long-headed publisher will refuse business that is 
foreign to his line and cannot pay the advertiser. We've let some 
fat contracts get away, for just that reason. He doesn’t want an 
advertiser to use space out of all proportion to the advertising pos- 
sibilities of his business. He does want every advertiser to give the 
paper a fair chance by using space in proportion to the business he 
does or wants to do, and when he finds a million-dollar concern 
doing ten cents’ worth of advertising, or even a small concern trying 
to get into a two-inch space a story that deserves and justifies a 
page, he very properly points out the error of so doing. The pub- 
lisher is a selfish, sordid sinner, maybe; but give him credit for 
enough intelligence not to advise against his own best interests. 
He has heard the story of the goose that laid the golden egg, 
and while he might feed the goose on egg-producing stuff, he 
knows a little too much to slaughter it. 


American Machinist, 


505 Pearl Street, 
New York 
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The Works of Messrs. Brown-Boveri & Co., of Baden, =" — my Ree: See 
Switzerland. a 
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sat ae ; the wor ps is pl | by a centra 
One of the Swiss electric construction » inclusive), which represent under one , : 
houses which ranks among those of the roof a surface of about two and one-ha! nes 

most advanced type, is that of Brown- acres, and are divided up into fourteen — | oe siege ‘ 
Boveri & Co., of Baden, founded in 1891 | bays Work in four of these is cat i me , a ae ¥ 
and now well known in Europe and Amet ried on with the aid of traveling cranes abe $tes Ba ‘ 
Bader | current arriv 1t 1.000 volts. 
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FIG. I. GENERAL VIEW OF THE BROWN-BOVERI & CO. WORKS AT BADEN, SWITZERLAND 

from 1 to 60 hor power, are scattered 

ica, owing to the results obtained with of ten to thirty tons capacity lo the throughout the work lhe current gen 
the Brown-Boveri-Parsons steam turbines north a second building is intended for the erated at the hydro- tation not 
which this firm has been exploiting for construction of steam turbines. It is sepa sufficient for all requirements, and is 
several years. The works cover a super-_ rated from the first building by a packing therefore added to by means of a reserve 
ficial area of about twenty-two acres, ex- room from which the machines are © station, established by tl de of the tur 




















FIG. 2 ERECTING DEPARTMENT 


clusive of fifteen acres which the company shipped. At the present moment the tur bine shops and comprising a Sulzer steam 
owns at Wettingen bine workshops comprise only three bays engine, coupled direct to a generator. The 
ARRANGEMENT OF SHOPS. with a boiler house, which, for purposes works also include a reserve steam station, 

The major portion of the land belong- of experiment, can supply steam for 1,000 having three semi-portable 150 horse 
ing to the Baden works is covered with horse-power. power engines, each driving a 100 kilo 
shops (shown in the half-tones, Figs. 1 to The large traveling cranes are all cor watt 
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The four large bays have a width of 50 
feet. They are reserved for building and 
fitting up dynamos of the largest kinds 
and are provided with machines, some of 
which are connection with the 
manufacture of armatures 30 feet in di- 
The other 


used in 


ameter and weighing 50 tons. 
bays have smaller traveling cranes and 
contain a large portion of the winding ma- 
chines, the switchboard shops, etc. 

Half of one of the large bays is occu- 
pied by the shop which is specially re- 
served for experiments. This shop is of 
the highest importance; not only are tests 
made here of the raw materials supplied 
to the firm and also of the finished ma- 
chines prior to their dispatch, but it is 
also used for making long and exhaustive 


novelties im constructions of 


A subdivision of this shop is 


studies of 
all kinds. 
reserved for insulation tests under very 
To this end an oil trans- 


100,000 volts 


high tensions 

former 
to be produced. 

THE TURBINE 

One of the greatest steps made by the 


enables tensions of 


SHOPS. 


company since its foundation has been the 
construction of steam turbines. The work- 
shops of the turbine division are situated 
in a special building separated from the 
other shops by a large department for 
They comprise three bays 200 


The largest, with a width 


packing. 
feet in length. 
of 40 feet, is provided with an electric 
traveling crane of 20 tons capacity. In 
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this department all the large pieces are 
dealt with. The two other bays, which 
are smaller, have a width of 30 feet, and 
here the small lathes are located. To the 
east, against the longitudinal wall, is the 
boiler shop, where copper coils are made 
for the oil tanks and connecting pipes for 
the turbines, etc. To the west is located 
a series of offices for the heads of the 
shops, tool stores, etc. At the northern 
extremity is the boiler-house supplying 
steam for about 2,000 horse-power for 
experimental purposes. The whole is 
completed by a plant of condensers, with a 
cooling tower 65 feet in hight for the 
condensed water. 

Among the large machine tools in the 
main bay are a lathe taking 23 feet be- 


ph 





FIG. 3. WINDING DEPARTMENT. 


tween for turning the movable 
portion of the large turbines and a ma- 
chine for boring out the large fixed cylin- 
ders which may have a length up to 21 
feet. 

One of the small sections is divided into 


centers 


two departments, in the largest of which 
the rotary member of the turbine and the 
surrounding it are fitted with 
their One-fourth of the portion 
taken up by the new shops is reserved 


cylinder 
blades. 


for the experimental department, and the 
basement of the shops contains a com- 
plete system of piping for live steam, for 
the exhaust, etc., and at six different places 
there are openings upward so that six 
turbines can be tested simultaneously. At 
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the exterior a liquid resistance has been 
provided which enables the turbines to be 
charged at will, by the aid of electric ma- 
chines which are coupled direct to them. 
The charge is precisely determined by 
means of measuring instruments. The 
steam used for each charging operation 
passes from the turbine to a surface con- 
denser, the circulating pump being of the 
centrifugal type and motor driven, and 
the air pump being likewise motor driven. 
The condensed water is led into one of 
two large graduated receptacles which are 
connected in such a way that when one is 
full measuring with 
with the other without mterruption. It is 
thus possible to measure directly by read- 
ing the tank gages, the quantity of steam 


can be proceeded 


d 


ma |i” 


—. 


re L) 





changed into water which has traversed 
the turbine for a given power and a 
determined period. On 
figures obtained for the quantity of con 
densed water, with the readings of the 
electric measuring apparatus, the outpu: 


pre 


comparing the 


of the group in question will at once b 
determined. 

TURBINE 

Since they commenced operations in tur 


INSTALLATIONS 


bine construction, the company has built 
or has under way steam turbines repre 
senting a total of more than 150,090 horse 
power, and a whole series of large towns 
—such as Frankfort, Paris, 
Milan, St. Petersburg—have been provided 
for and 


Mannheim, 


with turbo-generators lighting 
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power stations. In the metallurgical es- 
tablishments of Roechling, at Thionville, 
a 600 horse-power turbine has been at 
work day and night for several months 
without interruption. Finally two vessels 
of the imperial German navy—a cruiser of 
10,000 to 12,000 horse-power, and a tor- 
pedo boat of about 6,000 horse-power—are 
being made ready to use turbines for pro- 
pelling purposes. These turbines are built 
at the Mannheim (Germany) branch, 
which, opened in 1899, was equipped upon 
the lines of the Baden establishment, and 
now employs 5,000 hands. 
of ultimate development, this branch con- 


For purposes 


trols land covering an area of about 
twenty-two acres. 
POWER PLANT AND OTHER INSTALLATIONS. 


The company has had much to do to- 
ward furthering the 
current for 
remarkable instance of this is to be found 
in the Paderno-Milan three-phase system 
of 15,000 volts at the terminals, without 
step-up transformers, and another in that 
of the Kander station, the lines of which 
have a total development of about 375 


| a” 
oy 3 
if a 
er ase 4 


use of alternating 


transmission of power. <A 
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quirements of the case; thus, while the 
direct coupling of large generators to steam 
the installation of 


necessitated 


engines 


to be coupled thereto. 


motors 


649 


by the high-pressure turbines, which were 


At the same time 


have been adopted for driving 








FIG. 5. 





a ee nd 
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FIG. 4. LATHE WORK ON A ROTOR FOR A 


miles of wire and which distributes cur 

rent under a pressure of 16,000 volts 
The plant to be installed has had to be 

selected in accordance with the special re- 


1,200 HORSE-POWER INDUCTION MACHINE 


low-speed engines, the utilization of hy 
draulic forces with a high fall led to the 
installation of generating plants capable 
of running at the high speeds necessitated 





if ol 








ARMATURE WHEEL FOR A 1,500 HORSE-POWER GENERATOR. 


such machines as of the 
high-pressure type for use in mines and 
the like, and it is in connection with an 


application of this nature that the com 


direct pumps 


pany has had to construct one of their big 
gest motors. It is one of the largest asyn- 
chronous polyphase motors in existence 
and is used to drive an elevator plant in 
the town of Geneva. It is of 1,000 horse- 


power and operated by a 5,000-volt cur- 


rent. The pump lifts the water to a hight 
of 500 feet and has a speed of 455 revolu- 
tions per minute. Another installation 


showing the application of electricity to 
loom driving is that at the plant of Messrs 


Frua Banfi & Co., of Legnano. It com 
prises six three-phase motors ranging 
from 125 to 600 horse-power. Among 


installations for the distribution of power 


in establishments where the _ different 


points to be fed are all at short distance 


may be mentioned specially those in elec 


tro-chemical plants intended more espe 
cially for the manufacture of carbide of 
calcium Among some of these modern 


applications of electricity we may mention 
also the 
ope rated by 


installation of a series of railways 


means of polyphase current 


for traction purposes either in the ordi 
nary way or by means of the racked bar 
system, this company being the first to use 


three-phase current for such purposes 

For assuring the safety of the staff en 
gaged in high-tension alternating-current 
special measures are taken, and 


the 


stations, 
innovations 
the 
inter 


many of most 
in this direction have 
Baden The 


rupting, as in the case of the 2,200 horse 


important 
originated in 
shops possibility of 
power Paderno plant, currents of a tested 
tension of 20,000 volts shows the value of 
The 


distribution boards are also a specialty of 


oil switches as used in this plant 


the works 








HY DRO-ELE¢ 
With = the 
direct 


rRIC PLANTS 


steam engines, groups for 


driving have been 


1Or 


put up by this 


company units amounting to as much 


horse-power In Switzerland, 


as 3,000 
\ustria,, Spain, Italy and France installa- 


tions of central stations of the same type 


have also been put up, but in these cases 


water power is used for driving. These 
installations rank among some of the most 


important in the world; they are arranged 


for direct driving of the generators, and 
the vertical hydro-electric groups at the 
central station of Olten-Aaarburg in all 


probability form an unique example, these 
groups running at a rate of only 28 revo- 


lutions per minute. One of the largest 
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Messrs, 


obtained with 


Che 


installations 


Cockerell at Seraing. success 


these two has 
enabled a series of more important plants 
these use blast-furnace 


to be undertaken; 


gas engines. Among these plants we may 
fur 
gen 
erators with 600 horse-power gas engines 


mention that of the forges and blast 


naces of Dudelange, comprising two 


and two of 1,000 horse-power each, these 


machines all being intended for the pro 


duction of polyphase current under a ten 


sion of 3,000 volts 


The Conditions of Milling Machine 
Efficiency. 


The following we abstract from a recent 
address by Mr 


Deakin before the Coven 


IS, I905 


that 
Given, 


the possibilities of milling the best 


be 


man, a 


results can secured however, 


a competent good wage does not 


spell high cost of production, but is an 
Chere is 


unmistakable economy no ma 


chine in the workshop which is so much 
influenced for better or for worse in pro 
portion to the efficiency of its tools as the 


Che 


manifest 


milling machine secret of its failure 


is immediately when one sees 
the 
as to whether they shall move the material 
or the 


cutters in use engaged in a tug-of-war 


material will remove them Phis 


trouble often ends in a drawn game, which 


when summed up resolves itself into a loss 
of engine power, and a condemnation of 
the innocent milling machine It is ad 








that at the 
Motrices 


groups recently put up is 


works of the Société des Forces 


du Rhone, at Lyons, and it is calculated 
eventually for a total of 20,000 effective 


horse-power. For the moment there are 


eight 3,500-volt generators of 1,250 horse- 


power each, with the requisite exciters 


GENERATORS DRIVEN BY GAS ENGINES 


Since 1896 the company has made at 


Interlaken experiments 


in connection with the coupling in parallel 


some interesting 


of a generator actuated by a gas engine 
driven by a turbine; m 
the 


to an alternator 
transmission 


three 


this way was realized 


of 200 horse-power by means of 
phase current supplied by a group of gen 
erators with a gas engine at the works of 


FOR LARGE CASTINGS 


FIG. 0 


STORAGE 


When 


a large variety of work has to be milled, 


try (England) Engineering Society 


in which cutters of greatly varying sizes 
have to be used, one would naturally se 


lect the machines which offer the widest 
range of speeds and feeds. One of the 
greatest advances in the construction of 


milling machines has been to provide them 
with range of speed and feed which will 
practically give the same periferal speed 
of cutter, and proportionate rate of feed 
from the minimum to the maximum capa- 
the The 


machines general 


cé st of 
work of 


increase, 


city of machine wage 


operating on 
varying character will naturally 
hands of 


as it is only in the a highly 
intelligent mechanic who thoroughly un 
derstands the details of a machine and 


visable for foremen managers to give 


more attention to the purchase and main 


tenance of efficient cutters for milling ma 


chines, and proper toolroom facilities for 


keeping them in order, as apart from 


these points being well attended to, mill 


ing machines will simply be a delusion 
and a snare \s far as the skilled me 
chanic is concerned, he has as yet failed to 
realize the opportunities for intelligent 
and skilled work which the milling ma 
chine affords him, and the _ possibilities 
that lie within his reach as regards re 


munerative employment, which the milling 
machine affords. It has been a too com- 
mon idea among mechanics in this coun 
respectable sections of 
those 


try that the only 


mechanical industry are designated 
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Automatic Controller 
Motors. 
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ton on its “in” stroke, when pawl F en- 
gages G and thus raises the counterweight 
lever and its attached valve, opens the 
valve wide and thus insures the completion 
of the “in” stroke in the minimum of time. 

This apparatus has proven itself prac- 
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nr 
a 
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Some Western Shop Notes. 





BY F. A. STANLEY. 
During my recent visit to Rock Island 
and vicinity I dropped in one afternoon 
at the shop of the Moline Tool Company, 


AY 
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FIG. 3. 


ticable by continuous service with no ad- 
justment or renewals for almost two years, 
and has given excellent satisfaction. 





Fireless Cook Stoves. 


If half of what is said in a recent issue 
of the Daily Consular Reports regarding 
“fireless cook stoves” and based upon an 
address by Mrs. Back, wife of the director 
of an industrial school at Frankfort, Ger- 
many, is true, the device which she de- 
scribes is a very important one. It seems 
to be a means by which, when things 
that are to be cooked are brought up 
to the boiling temperature, they may be 
kept at very little below that temperature 
for hours, and that when so kept they will 
continue to cook, the net result being that 
vegetables, meats, etc., which ordinarily 
would require to be kept over a stove 
for hours, may be kept on the stove for a 
few minutes only, after reaching the boil- 
ing point, and will then continue to cook 
after they have been removed from the 
stove until thoroughly done, and of course 
without the combustion of any more fuel 
The device heat-insulated 
box, which seems to go by the name of 
a “hay box,” because hay is preferably 
used for the insulating material. It is 
adapted also to the carrying of meals by 
or to workmen, and is declared to be capa- 
ble of keeping food hot from the morning 
hour until the noon hour, or even longer 


consists of a 





Jackson (in Machine Design)—Have 
you worked the Army and Navy problem? 

Johnson—Which problem do you call 
the Army and Navy problem? 

Jackson—The one about the “arms and 
naves” of pulleys.—Rose Technic. 


QUICK VALVE-OPENING DEVICE 
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be seen, for besides a line of gang drills 
the concern builds a variety of special ma- 
chines which are entirely different from 
anything ordinarily handled in the usual 
tool shop. 


A CONVENIENT DRAWING TABLE. 


Mr. Hunt believes in the Universal 
drafting machine, and uses one in connec- 
tion with a convenient and inexpensive 
drawing table of his own design, which 
is shown in Fig. 1. This table, as will be 
noticed, is carried by a pair of gray-iron 
supports of triangular form which are con- 
nected by tie rods, the table being pivoted 
at the front edge, while it is supported at 
the rear by two slotted straps or links 
which in connection with a clamp handle 
on a bolt passing thru frame and links 
form a means by which the board may be 
held at any angle desired. It is obvious 
that with this construction the front edge 
of the board remains practically at a cer- 
tain hight from the floor regardless of the 
angle at which the table may be set. 

A number of removable boards—all 20x 
30 inches in size—are used with the table, 
thus several drawings may be carried 
along without removing them from their 


boards. Each board as required is pushed 

















FIG. I. 


whose manager, W. P. Hunt, as our read- 
ers well remember, gave us little 
time ago an interesting description of a 
practical apprenticeship system as adopted 
in that shop. As I anticipated, there were 
quite a number of interesting features to 


some 


A DRAWING TABLE, 


up against a ledge at the left-hand edge of 
the table and secured there by a small 
button. The drafting machine is attached 
to a block of the proper ihickness to carry 
it flush with the board face and this block 
projects from the corner of the table, so 
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that the entire surface of the board may 
be used if necessary. The table is nearly 
double the size of the boards and the space 
to the right which is lower than the draw- 
ing by the thickness of the board forms a 

















MACHINE FOR SAWING OUT WASHING 
MACHINE HEADS. 


FIG. 2. 


very handy place for laying out general 
drawings while detailing, etc. Under the 
table, near the right-hand end, there is a 
sliding tray or shelf for note books, and 
two shallow drawers for 
holding instruments, sketches, etc. 

WASHING 


are provided 
FOR MAKING WOODEN 

MACHINE HEADS. 

In Fig. 2 is illustrated a special machine 
built by this company for sawing out cylin- 
drical heads or dasher-blocks used in wash- 
ing machines. The machine in general re- 
sembles an upright drill, but has in place 
of the chuck a cylindrical saw, while the 
hollow spindle to which the latter is se- 
cured carries a plunger for clamping the 
work. The plank from which the disks 
are to be cut is slid across the table and 
a movement of the foot treadle then throws 
up a pair of spurs which engage the under 
side of the plank, the plunger in the spin- 
dle descending at the same time and hold- 
ing the work fast until the piece is cut out. 
As the saw passes thru the wood, a set of 
knives carried by a spider inside the head 
bevel the upper surface of the disk. 

The disk is later bored at the center 
and at four points near the perifery, as 
indicated in the photograph, the holes be- 
ing put thru at an angle in a multiple spin- 
dle machine whose spindles are inverted 
and operated under a table to which the 
disk is clamped, the tools reaching the 
work thru openings drilled in the table. 


MACHINE 
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A SCREW-DRIVING MACHINE. 

The machine in Fig. 3 is known as an 
automatic screw driver and is made for 
use where a large number of wood screws 
are to be set in work which is of such 
size and form as to be cenveniently han- 
dled on the machine table. It is also 
adapted for light drilling and wood boring 
operations, the screw driver in such cases 
being replaced by a chuck. The screws 
are thrown into the rotating magazine at 
the left of the spindle and feed automati- 
cally down a curved tube leading to the 
jaws of the driver at the bottom of the 
spindle. The foot treadle forces the screws 
down to the spring jaws and into the work 
and, as the operator has both hands free 
to manipulate the material, he can drive 
the screws home with great rapidity. 

The spindle of the screw-driving ma- 
chine, like that of the saw in Fig. 2, is 
driven by means of spiral gears, of which 
a great many are used in this shop; in 
fact, all their gang drills—which are made 
in various sizes and with spindles ranging 
as high as thirty or more in number—are 
driven with a arrangement of 
gearing. 


similar 





The Biggest Paper Machines. 

The widest paper machines in the world 
are to be built by the Pusey & Jones Com- 
pany, for the new newspaper mill of St. 
Croix Paper Company, now being built on 
the St. Croix river in the State of Maine 
Following is a brief description of the two 
machines: 

Fourdrinier 
wide, suitable wires 70 
feet long and 164 incl:es or 165 inches in 
width; couch rolls 26 inches and 28 inches 
diameter, 166 inches face; three presses; 
thirty-two dryers 
inches diameter ; ten-roll stack for 
calendars for each machine. The paper 
will be wound in rolls, ready for the print- 
ing presses, on a _ patented two-drum 
winder, capable of making a finished roll 
of paper weighing three tons 

The combined weight of these two ma- 
chines will be about two million pounds 


The Paper Mill. 


will be 166 inches 


for Fourdrinier 


parts 


for each machine, 48 


one 





A new method of casting alloys has 
been patented by J. Eaton Shore, works 
manager with Willans & Robinson, Ltd. 
The method referred to creates a perfectly 
homogeneous matter what 
White metal, phosphor 
bronze, gun metal, and yellow brass alloys 


material, no 
the alloy may be. 


when treated have shown tensile strengths 
of 50 and up to 100 per cent. greater than 
the same alloys when untreated. 
which have been in use for a long time, 
when made of alloys treated by this patent 
method, show a remarkably polished and 
burnished surface, and it has been proved 
that difference in 
the coefficient of friction between bearings 
cast in the ordimary way bearings 
treated in this manner.—Mechanical En- 
gineer, London. 


Bearings 


there is a remarkable 


and 
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Echoes from the Oil Country—What 


is a “Commercial” Horse-Power? 

The superintendent had a worried look 
on his face as he came up to the erecting 
floor and stopped by Billy. Billy was re- 
sponsible for the final work done on the 
largest engines the firm built. 

“What in the world do you suppose 1s 
the matter with that 14x18 engine you put 
and without waiting for an answer 
he went on: “They have sent us a letter 
saying that it is no good. They say it 
knocks like as if it was going to fall to 
is working any, but 


out ?” 


pieces whenever it 
runs all right when it hasn’t anything to 
do.” 

This was one of numerous sizes of en 
gines built by the firm, and it was called 
by them a 40 horse-power. The 
and testing on it had been done by Billy 


hitting 


It is not known who was responsible for 
the design, which was of the then com 
mon box-bed type with the cylinder bolted 
on by a flange on one side and by studs 
extending down from the outside of the 


steam chest on the other side. The holes 


on the one side were made for driven 
bolts, while the holes in the bed on the 
side where the studs came were enough 
larger to let the studs go thru easily. The 
slides stood up from the bed several 
inches, and so did the pillow block. The 
engine .was a side draft and was being 


used to run a sawmill some eighty or more 

















FIG. 3. SCREW-DRIVING MA‘ HINE 


miles away from the shop. That was far 
ther than Billy could see and come to any 
definite conclusions as to what the trouble 
might be, and so he was directed to take 


the first train and go and make a thorough 














































he Ipe d to 


taken al 
He 
that 


found 


altel! 


up. 


Billy’ 


done on it 
bit surpri 
at worl 


being rut 







pond brok« 
the 15-inch 
band whee 





for the « 








1 


Wit | 

RPOV< Ol 

with a \ 
wire the 

wide open 
most pow 
was when 
and this w 
mered. O 
ter was tl 


not been ti: 


il 


} 
tn 


as he ci ild 
end of the \ 
again befor 


experience 


gine had been limited to the work h« 


neg imto t 

the ound | 

‘ ! ' running 225 
‘ins e boiler. whicl er 
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the time that the engine ham 


of the complaints in the let 
ids that 
bed had 


had 


them 


the stt 
to the 


nuts on 


vlinder 


tened properly, and Billy 
that fitted 
he als 


had tightened them as 


the wrench 


» found 
tight 


and 


em loose 


with a piece of pipe on the 
vrench, they would be loose 
very many logs were sawed 

with this size of en 


had 


in the shop, and he was quite a 
ed to see how it behaved when 
n the sawmill There was the 


usu ot of machinery in the mill besides 
the main saw, and there was also an in 
cline up which the logs were drawn from 
a pond the engine did not give any 
trouble far as power went, and ran 
very quiet except when the main saw 
Was in the cut, and when the full load 
was on it pounded badly, and as Bi sat 
down beside ind watched first one part 
and then another he found that the bed 
was being badly sprung Che movement 
‘ of the cylinde eemed to be limited only 
by the am it of ck there w in th 
hole n thre de of the bed while the 
pillow bloc went the othe \ 1 spit 
of any hold down of th indation 
bolt t t Weed tho ved m 
surely br 
\fter he had exhausted I ! 
’ try} ) ke the engine run t the sat 
*acti f tl wwners, with very indiffe 
ent succe e began to re on th 
power it w leveloping. He had to gues 


is thins 


would seem that the 34-inch 
d the logs up from. the 
to be friendly, and that 
It running from the 8-foot 


1 1 
only squealed 


rressure of the tightener be 
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¢ a desire for closer acquaintanc 
\ lever under control of the sawyer en 
bled him to increase the pressure of this 
ht t W 
Billy felt quite sorry that he did not 
have techni knowledge enough to figure 
out the exact amount of power it did tak 
to run each piece of machinery in that 
mi nd also powers of language enough 
to prove that his figures were right. H« 
did the best he could to convince the own 
ers that while this engine might not b 
| that could be desired 1 200 hors¢ 
power engine, it was world beater fe 
10 horse-power and _ fo nm amount 
far beyond that, and th man she 


not expect too much beyond what he had 


ought 


‘But we bought this engine to run this 
mill, and the makers of the sawmill 
that they are being run everywhere with 


10 horse-power engines 
the 


horse power, you have a lot of other things 


Even if you can run saw with 4o 


hung on. You have some things in her: 
that 1 never saw before.” 

“Oh, well, you can’t count every littl 
thing about a mill. No one pays any at 
tention to them. They don’t take any 
power worth speaking of. The big saw is 
all that needs to be figured on Besides 
see what an advantage we are giving this 
engine by running it so fast. The trouble 
is, they put a 4o horse-power cylinder on 


t 20 horse-bed.” 


Billy was well convinced that under the 
conditions the cylinder was the strongest 
part of the combination, and finally left 


alto 


ether sat 


without having made things 2 
sfactory He carried away with him the 
feeling that every on mut that mill con 
dered that it was hi t that the en 
ne d ] not C + 
When he t b to tl hop d re 
¢ 1 
orted \ Vn upon q ] l 
11 I \ was made to el 
] \ Vv 1 ot ( 
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Ol t was mitted that the « rine was 
cle considerably re than 200 hor 
pow Jus what kind of settlement 
the iterested parties made. Billy neil 
knew; but he often wondered about what 
would be right in the matter 

The cliniet ans sede and a68d ac a 





horse-pow ind there was no evidence 
to show that it would not deliver that 
power without knocking ¢ springing 
When it was crowd p to five times its 
I d capacity it did not do W { 
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ny engine so much beyond its rated « 
pacity 
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tion. There was no doubt that most steam 
ngines were crowd way beyond the 
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Suppose that certi saw 

frame, which took a 60-inch saw that rat 


at 600 revolutions 


per minute, was Set 
with a 4-inch feed and would w th 
largest hemlock logs that it could reach 
thru; suppose that doing this alone it was 
said to take a 30 horse-power engine and 
was called a 30 horse-power mi If the 
ccurately measured power consumed to 
run such a mill doing its hardest work 


was 75 horse-power, would 75 horse-power 
actual work be a fair meaning for the 


trade term 20 hors power ? It is of course 


assumed that the mill in question was a 
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that 
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bout the amount of water it needed 
rse-power 

lo show that this hors« 
understood 
might be, even among those in the 
ness, I will tell of an experience 
mce had \ 


chanic cam 


man who was not 


shop 


steam engines \moneg the engines 


out was one so-called 20 horse-powet 


was “weak.’ 


power matt 
into possession of a machi 
The work of the shop was build 


which the owner complained. He sai 
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An Accurate Sectional Blanking Die. 
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Cooling Water for Condensers. 





BY ERNEST R. BRIGGS. 


One of those unaccountable rules whose 
correctness is of the doubtful order, and 
whose origin is a myth, has been preserved 
in the shape of a formula for determining 
the quantity of cooling water necessary 
to effect the condensation of the steam 
exhausted into the condenser of an en- 
gine. This rule may be found under 
various modifications, albeit of the same 
order, in nearly every book or paper which 
can boast of any connection, however re- 
mote, to the subject of steam-power plants. 
It is found equally in the sixpenny pocket 
books bearing the oily thumb-prints of 
the engineer of a one-horse show, to 
the five-dollar text book over which the 
student burns the midnight oil. Within 
the last month it has appeared in the edi- 
torial columns of two journals having 
large circulations among engineers en- 
gaged in power-plant work, and yet, 
strange to say, the truth supposed to un- 
derlie it has never been questioned, which 
can only be accounted for by the fact that 
the rule overestimates the water required, 
a proceeding not so serious as an under- 
estimation would be. It might be said 
that if no harm results from its use, why 
bother about it? The harm is not so much 
in its use as in the wrong ideas which it 
teaches. Few, indeed, have a clear and 
rational idea of how the heat is distributed 
in a steam plant, yet it is quite impossi- 
ble to study its economy without such 
knowledge. 

It has been mentioned that the formula 
exists in various modifications, but all of 
much the same form in regard to the 
essential particulars. One specimen will 
therefore serve; it is taken from a pocket- 
book of otherwise unquestionable value: 
_ 1114+ (0.3 X Ty) — Ty 


Q - 
Tw—tw 





where 
Q=pounds of condensing water re- 
quired per pound of steam used. 


7, temperature of steam at release. 
7 y= temperature of hot well. 
¢ywand 7y= initial and final temperatures 


of cooling water. 

It may be noted that the expression, 
1114+ (0.3 K Tg) is a formula for find- 
ing the total heat in one pound of steam 
of temperature T., the heat being reck- 
oned above zero Fahrenheit. It is seen 
that the principle upon which the rule-is 
based is that the loss of heat by the steam 
equals the gain in heat by the condensing 
water, an assumption which is quite cor- 
rect. The fault of the formula, however, 
is in the supposition that the loss of heat 
by the steam, or, in other words, the heat 
rejected by the engine, which has to be 
carried away by the circulating water, 
equals the total heat in the steam at the 
temperature of release, minus the heat 
remaining in the condensed water as it 
flows into the hot well. A more per- 
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nicious statement was never taught stu- 
dents; a statement which is not only mis- 
leading in itself, but does infinite mischief 
in assuming as a corollary that the maxi- 
mum available heat which can be turned 
into useful work is only that represented 
by the difference between the total heat ina 
pound of dry steam at initial pressure and 
the total heat in a pound of dry steam at 
release pressure. The assumption that 
the heat remaining in a pound of steam 


as it enters the condenser: equals the-heat- 


in a pound of steam at release pressure, is 
wholly wrong for two very simple rea- 
sons: The first because the steam at re- 
lease is not dry, having something like 
20 to 30 per cent. of its weight in the 
form of water, and consequently possess- 
ing only some 70 to 8o per cent. of its heat 
of vaporization; secondly, because heat is 
abstracted from the steam, in the form of 
useful work, at a lower temperature than 
that of release. 

Suppose, for example, an engine is 
working with an initial pressure of 150 
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cated horse-power hour. Further comment 
seems needless. 


ANALYSIS OF THE PROCESS. 


From the above reasoning it is apparent 
that a method exists from which it is 
possible to find correctly the quantity of 
water required for condensing purposes ; 
a method which can, moreover, be ap- 
plied without requiring any other data than 
those necessary for the formula usually 
given for the purpose. For be it noted 
that the quantity of water, Q, in the rule 
is per pound of steam used, and therefore 
to know the total circulating water per 
hour it is necessary to estimate the prob- 
able steam consumption. 

Taking the previous example, the heat 
supplied above 32 degrees Fahr. = 1193.6 
heat units; the probable steam consump- 
tion is estimated to be, say, 15 pounds per 
indicated horse-power hour. The heat 
utilized per pound of steam used is there- 


fore 7944 — 170 heat units. Heat rejected, 
15 



























































> - 366 » ,Heat Utilized 
¢ r) on Piston 
a — 
jler 612 I Pins 
mms 
ie 
woe 
a= 
lL. 
a 
_ No 
C128 Le $023.6.) 140 
OBS / Heat Rejected 
SVE from Engine 
“i228 into Condenser 
yee 
v4 
p-*) 
60 
6 
Yi ae 110 is s 
OT Ae 
“st - Z Sighs 
Heat.in Fegd Water L 945.6 4 i> 3z 
Heat carried Wiehe Ss 
o away b OsER2 
All heat measured above that in water at 32 Condensing mss5 
degrees Fahr. Water Condenser A L529 


FIG. I. THE FLOW OF HEAT THRU 
pounds gage, = say 165 pounds absolute, 
a very common pressure for an ordinary 
compound-condensing engine. Then the 
total heat supplied to the engine, per 
pound of steam = 1193.6 heat units, reck- 
oned above 32 degrees Fahr. If the term- 
inal pressure be 10 pounds absolute, then, 
according to the above formula, the heat 
rejected is 1140.9 heat units, also reckoned 
above 32 degrees Fahr. The difference 
between the heat supplied and the heat 
rejected must necessarily be the heat util- 
ized, neglecting the small amount lost in 
radiation in the engine, an amount which, 
if considered, would make the formula 
slightly worse. Hence the heat turned 
into work on the piston per pound of 
steam = 1193.6 — 11409 = 52.7 heat 
units per pound. Now, one horse-power 
= 2,545 heat units per hour. Therefore 
the steam consumption of such an engine 
must be 4 = 48.3 pounds per indi- 
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A STEAM ENGINE HAVING NO FEED-WATER HEATER. 


above 32 degrees Fahr. = 1193.6 — 170 = 
1023.6 heat units. Temperature of hot well, 
say 110 degrees Fahr., giving 78 heat units 
per pound as the heat remaining in the 
condensed water after leaving the air 
pumps. Heat rejected to the condenser 
= 1023.6 — 78 = 945.6 heat units. If the 
circulating water inlet be 60 degrees and 
the outlet 95 degrees Fahr., the rise in 
temperature is 35 degrees, and each pound 
of water passing thru the condenser carries 
away 35 heat units, requiring a quantity 


of cooling water equal to 245.6 = 27 pounds 


per pound of steam. What, may it be 
asked, could be simpler or clearer than 
this? Here is a plain, straightforward and, 
above all, scientific and therefore accurate 
way of finding the desired answer, in place 
of an inaccurate rule which no one can 
understand and which has caused number- 
less students to fall into the mire from 
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which they only emerge to condemn all 
theory. 
THE CORRECT FORMULA. 
But, it is argued, the practical man wants 
a simple formula, even if only empirical, 
as he cannot reason things out from first 
principles every time he desires to know 
how much circulating water he is likely 
to require. If the practical man cannot 
reason he is not a practical man; but for 
the benefit of those who are unable to 
think, the above reasoning is given in the 
shape of a formula, but should not be 
used by others, unless indeed they have a 
fancy to be spoon fed all their lives. 
Let 
H = total heat supplied to the engine per 
pound of steam, reckoned above 
hot-well temperature ; 
w=—steam consumption of engine in 
pounds per indicated horse-power 
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tities given being for one pound of steam 
condensed. 

If the steam supplied to the engine be 
initially wet, how would the result be 
affected? Only in so far as the thermal 
efficiency of the engine would be slightly 
reduced, owing principally to the increased 
initial wetness. Thus, suppose the dryness 
fraction at the steam stop valve be 0.9; 
then the heat supplied per pound would 
only be 338 + 855.6 X.0.9 = 1108 heat 
units above 32 Fahr., or 1030 heat units 
reckoned above hot-well temperature. If 
there be no loss in efficiency due to the 
increased wetness, the probable steam con- 
sumption would be 16.3 pounds, instead of 
I5 pounds, but as the efficiency would be 
slightly less the water per indicated horse- 
power hour would be correspondingly in- 
creased, say to 16.5 pounds, utilizing 154 
heat units per pound and rejecting to the 
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FIG. 2. 
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THE FLOW OF HEAT THRU 
T =temperature of cooling water outlet; 

t= temperature of cooling water inlet; 
W = weight of condensing water required 
per pound of steam; 


2 
w 
then i =~ Tt 
GRAPHICAL ILLUSTRATIONS OF THE DISTRI- 
BUTION OF HEAT. 


In Fig. 1 is shown graphically and to 
scale the distribution of heat in a pound 
of steam passing thru a power plant, con- 
sisting of the three essential organs of 
boiler, engine and condenser. Power for 
working feed pumps and losses by radia- 
tion are neglected, as they do not affect 
the principle under discussion. Incident- 
ally the smallness of the quantity of heat 
utilized in doing useful work may be noted, 
yet the plant is, for its limiting conditions, 
by no means so uneconomical as are many 
steam plants in daily use. The diagram 
also shows how large an amount of low 
temperature heat passes thru the condenser 
in the form of cooling water; the quan- 


A STEAM ENGINE HAVING 


Total Heat in Circulatin 
Water on leaving Condenspr 
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A FEED-WATER HEATER, 
with the same circulating water 


: 876 
require = 25 


which, 


temperature, would 


pounds of water per pound of steam, and 
25 X 16.5 = 412 pounds of cooling water 
per indicated horse-power hour, as against 
27 X 15 = 405 pounds, or an increase of 
only 1.7 per cent., a difference which can 
easily be neglected. 
the dryness fraction is never less than 
about 0.97 to 0.08, would 
no practical difference in the result ob- 
tained. 

The danger of expressing such informa- 
tion as this in the shape of a formula lies 
in the difficulty of meeting all the condi- 
tions. If, for instance, a feed water heater 
of the tubular type be placed between the 
engine and the condenser, as in Fig. 2, 
so that the whole of the exhaust steam 
passes thru it, a quantity of heat is given 
up to the feed and the heat entering the 
condenser is correspondingly reduced. As 
before 1023.6 heat units are rejected from 
the engine, but the feed is heated from 


In most good plants 


which cause 
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110 degrees to 135 degrees Fahr., absorb- 
ing 25 heat units, leaving 1023.6 — 25 = 
998.6 heat units to enter the condenser. 
Of this quantity 78 heat units flow into 
the hot well, leaving a net amount of 920.6 
heat units to be taken up by the cooling 


water. With the same temperatures as 


920.6 oa 


before this gives 26.3 pounds of 


cooling water per pound of steam, thus 
making a slight reduction.in the condens- 
ing water required. 





Extending the Scope of the Case- 


Hardening Process. 

The following specification of a United 
States patent recently issued to Jean Le- 
carme, 118 Rue de Vaugirard, Paris, 
France, should be read with imterest and 
suggests to the man of the shop a new 
line of experiment with promise of prac- 
tical results of value: 

The process forming the object of the 
present invention is applicable to articles 
made of iron, gray iron, or steels not capa 
ble of being hardened by tempering. It has 
for its object to give to these articles new 
qualities of hardness, tenacity, and others, 
either throughout their entire mass or only 
to a certain thickness, and over the entire 
surface or only over a part thereof, and 
to render them capable of being tempered 
This result is obtained by incorporating 
with the surface of the metal and to vari 
able depth a body chosen to modify in a 
convenient way the qualities of the primi- 
tive metal. Articles can thus be made in 
gray iron, iron, or mild steel, which are 
easy to work, and they can then have 
given to them over their entire surface 
or only over determined parts the qualities 


sought of hardness, tenacity, sonorous 
ness, etc. 
The process consists in covering the 


pieces to be treated or only determined 
parts of said pieces with a composition 
containing the body to be incorporated 
and in heating said pieces to a bright 
muffle or in boxes filled with 
sand 


red in a 
wood-charcoal in powder or with 
or in any suitable way excluded from the 
The composition employed for this 
tor 


wood-charcoal in fine powder and a 


air. 
purpose has its base a mixture of 
cy- 
anide or ferrocyanide, to which is added 
an agglutinant material, such as gelatine 
or dextrine, and the whole is made into a 
paste, with which the pieces to be treated 
are coated either entirely or partially. 
When it is desired simply to produce on 
the surface of the article in iron a layer 
that is to say, when it is 


the cyanide or ferro- 


of normal steel 
desired to cement it 
cyanide of potassium is employed, accord- 
ing as it may be desired to have a more or 
less energetic action 

When it is desired to obtain on the sur- 
face of iron a layer of special steel by the 
incorporation of a metal such as nickel, 
chromium, manganese, etc., the cyanide 
of potassium will be replaced by the cy- 
anide of nickel, of chromium, of manga- 
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to the cyan le of potas- pul iz l, ferrocyat ide of potassium pul- A Machine for Solving Problems in 
odinntees eee cane denen Proportion. 
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the article is to be applied. I:xcellent the layer incorporated. Thus bells, clock high. Upon the lower eds 1 sti f 
tools are thus economi y obtained whicl bells, and other sonorous instruments may celluloid graduated into severa ile yf 
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holder is so set that the wire reads the lo the foreman, as he surveyed that pile fig. I shows 1 ns k whic 

total amount to be charged, when by of castings and thought of the old cut made of gray iron, finis] ver, wit 

placing the square at the mileage over and-try method of laying out such things, tongue on the bottor tting the 1 

which any road has carried the package it looked like a big contract Then he be n the table Neat lve a hole was 

the amount due that road is at once read gan to wonder if there wasn’t some shorter drilled and counterbored for a clampmg 

off and perhaps better way to meet the prop- bolt to hold the block in position \t 
oe sed osition. What follows is the result of his the center was put reamed hole 


A Chucking Machine Fixture. meditation to receive the upright stud carrying the 


lhe essential parts of the fixture decided work is necessitat providing studs 

BY CHARLES G. RICHARDSON upon were a sliding block with a vernier of various diameter t the portion pro 

Steam levers. exhaust levers, rocker attached, the block to. carry the levers jecting abo t block t iit levers of 
levers, levers big and little, lay in a heap etce., to be bored and the vermer to meas different mut t were easily mad 

on the second floor and the pile was grow ure on a scale the distance moved from of cold-rolled stec nd up to date only 
ing every day. Over in another corner the center of the table of a vertical chuck out red I 


were castings for a lot of double bonnets ing machine 


which were to carry both the admission \s the block was to 


























FIG. I. TIXTURE FOR BORING LINKS FIG. 2. FIXTURE FOR BORING WORM-GEAR CASI 
and the cut-off valve stems. Downstairs the table and any little unevenness of the part entered the block by light drive 
they were setting up pumping engines and surface would diminish accuracy, the reg The sliding block was flatted on the front 
before long there would be a “holler” for ular table, subject to knocks from tools, side, leaving at the bottom a projecting 
those levers and bonnets. Said holler wouldn't answer. A secondary table, ther: lip the thickness of a steel scale which 
would be emphasized by the fact that the fore, was cast from the pattern of a lathe had previously been puré hased with a ver 
promised dates of delivery for the engines face-plate and carefully machined. At the mer for this special purposs Upon this 
were fast approaching. If the valves in center of the bottom face was left a pro- lip was secured the vermiet reading to 
the cylinders were to travel correctly, if jecting hub turned to fit nicely into the thousandths, with the o located exactly 
connecting links and rods were to assem- hole at the center of the machine tabl opposite the center of the upright stud 
ble properly, and if the stems in the double In the upper face of the secondary tabl [he rest of the fixture is nearly self 
bonnets were to be parallel, it was abso- one of the T-slots was planed clear across explanatory The o of the scale, of 
lutely necessary that the distances between for a guide for the sliding block. The course, was xed in line with the center 
the centers of bearing holes in the parts two tables were clamped together, as of the table ind theretore the block could 
mentioned should be exactly as prescribed shown in the half-tones, and the hole in be set by direct s ile reading to. give the 


by the drawings the center of the upper chucked in plac« required distance, to thousandths of an 
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inch, between centers of the work in place. 
In order to insure that the scale would 
always occupy the same position, two taper 
pin holes were drilled thru the scale at 
each end and into the table for a depth 
of % inch. The taper pins fitting these 
were threaded at the top end for round 
nuts flattened on two sides to take a 
wrench. A tap or two with the hammer 
drove in the pins sufficiently to firmly 
hold the scale and the nuts were then 
lightly screwed down. Further tightening 
of the nuts loosened the pins, making the 
scale easily removable. When the fixture 
was not in use, the taper pin holes were 
filled with plugs screwing into a thread 
at the bottom. 

Levers having the same size holes were 
chucked at one time, of course, and to in- 
sure the same amount of stock being re- 
moved at each cut, thus promoting accu- 
racy; the tools used in order, as shown, 
were starting tool, drill, boring tool, .005 
inch under size reamer and standard size 
reamer. 

Needless to say, the fixture proved a 
success; otherwise there would have been 
no reason for this article. In regard to 
accuracy, it was found by careful meas- 
urement that distances between centers 
came within an average of .003 inch 
of perfection, for, as the foreman said, 
“They couldn’t help it.” As for the time 
saved, it caused “the smile that won’t come 
off,” the time used being estimated to be 
from 30 to 40 per cent. less than by the 
old way. 

One day, however, another proposition 
came up in the form of some small worm 
gear cases, requiring accurate location of 
centers in two directions at right angles to 
each other. 

Fig. 2 shows how an addition was made 
to the fixture to meet these requirements. 
On the bottom face of an iron angle block 
on hand was planed a slot to receive a 
tongue, this in turn fitting a groove in the 
top of the sliding block. In the upright 
face of the angle was drilled a hole for a 
stud exactly in line with the stud hole in 
the center of the block. This stud, with a 
nut and washer, held the worm gear case 
in position, as shown. The photograph 
also shows how another scale and vernier 
were utilized, the o of the scale being in 
line with the inside face of the angle, and 
the o of the vernier in line with the cen- 
ter of the sliding block. The angle was 
clamped in position by a tap bolt. -It is 
readily seen that the hole for the worm 
gear being bored, the long bearing for the 
worm shaft could be quickly and accu- 
rately brought into position for chucking 
at the required distance between centers 
and from the face of the case. 

The same satisfactory results were ob- 
tained with the new arrangement as_ be- 
fore. If a new fixture were to be made, 
more attention would be paid, of course, 
to the proportions of the parts. Fig. 2, 
morsover, suggests a design of a universal 
nature, as the sliding block could be di- 
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vided into two disks, the upper swiveling 
upon the lower with graduations and ver- 
nier reading in degrees and minutes. The 
sliding parts might also be moved with 
fine pitch screws for easily obtaining fine 
measurements, and no doubt other im- 
provements would suggest themselves, such 
elaboration depending upon the amount 
and character of the work in hand. 





Labor Conditions in New Jersey 
Shops. 


Students of industrial conditions will 
find a great quantity of valuable data in 
the twenty-seventh annual report of the 
sureau of Statistics of Labor and Indus- 
tries of New Jersey for the year ending 
October 31, 1904. The book is a volume 
of 617 pages copiously illustrated with 
half-tones relating to industrial better- 
ment, which forms one of the main feat- 
ures of the report. ‘The first part is oc- 
cupied with purely statistical matter con- 
cerning the leading industries of the State, 
from which attempt will here be made 
to glean that which chiefly interests ma- 
chinery men. 


MACHINERY INDUSTRY FIGURES. 

A considerable number of well-digested 
tables have been compiled to set forth 
and compare the returns of the principal 
establishments of the State for the year 
1903 against 1902. Official publications 
are usually slow and allowance may be 
made for the age of this part of the re- 
port, which required the assimilation of 
mature data, the latter portion of the work 
being brought up to September 30, 1904. 

The number of establishments compared 
for 1903 and 1902 is 1,811, which is be- 
lieved to cover substantially all the fac- 
tory industries of the State that have been 
in operation long enough to be called on 
for reports. We shall take chiefly the 
“machinery” class, as it appears in some 
of the tables, for specific quotation. That 
does not generally include artisans’ tool, 
electrical appliance, boiler, foundry or 
forging establishments, and some machin- 
ery proper is apparently put elsewhere, but 
without attempting to define the limits too 
closely, it may very well answer for com- 
parative, and with greater or less approxi- 
mation, for quantitative purposes. 

The capital invested in 95 machinery 
establishments in 1903 was $21,715,418, as 
against $19,611,319 in 1902, showing an 
increase of 10.7 per cent., which is one 
of the largest and by far the 
greatest total the more 
heavily capitalized industries. The textile 
and chemical are the only manufacturing 
lines that exceed the machinery in mag- 
nitude. The total capital of the State’s 
industries presented by the tables is, for 
1903, $330,345,417, showing an increase of 
3.7 per cent. over 1902 

The aggregate average number of per- 
sons employed in 1903 was for the ma- 
chinery industry 16,810, an increase of 7.2 
The number employed at period 


relative 


increase among 


per cent. 
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of employment of the smallest number was 
16,246, showing an increase of 13.3 per 
cent. as compared with the time of least 
number in 1902. The number employed 
at the period of greatest employment was 
for 1903, 17,067, an increase of 2.6 against 
1902. These figures indicate that in 1903 
the steadiness of employment, taking the 
year as a whole, was much greater than in 
1902. Detailed tables, however, giving the 
number of employees for the several 
months of the respective years prove that 
in 1902 there was an almost continuous 
growth from beginning to end, while in 


1903 the minimum was reached at the 
close. The employees referred to in this 
paragraph include wage earners, not 


clerks or salaried persons, but it seems 
that the classification of weekly pay which 
follows may be rather more comprehen- 
sive as regards office employees. 

The average -yearly earnings, all indus- 
tries, was for 1903, $471.81; 1902, $467.13; 
1901, $446.66; 1900, $441.19. In the ma- 
chinery line the average for 1903 was 
$603.98, against $597.92 for 1902, showing 
an increase of I.1 The aggre- 
gate amount paid in wages in the machin- 
ery trade was for 1903, $10,152,984, show- 
ing an increase of 8.4 per cent. over 1902. 

Weekly wages in the machinery indus- 
try are thus classified for 1903 in respect 
to the number of employees receiving 
them: Under $5, 1,391; $5 but under $6 
584; $6 but under $7, -627; $7 but under 
$8 848; $8 but under $0, 1,033; $9 but 
under $10, 1,736; $10 but under $12, 2,180; 
$12 but under $15, 3,444; $15 but under 
$20, 5,199; $20 and over, 1,084. 

The average number of days in opera 
tion was for the machinery line, 299.62 in 
1903, against 301.35 in 1902. The average 
number of hours worked per day therein 
was 9.62 for 1903, as compared with 9.73 
the preceding year. 

The average proportion of 
done relative to productive capacity was 
for machinery, 75.89 per cent. in 10903 
against 77.85 per cent. in 1902. 


per cent. 


business 


STOCK USED AND OUTPUT. 

The following list of different materials 
used in 1903 by the machinery establish 
ments should be of interest to cost ac 
countants : 

Pig iron, 15.992 tons, value $319,477; bar 
iron and steel, 856 tons, $54,426; scrap 
i1on, 3,344 tons, $64,201; iron castings, 
5,036 tons, $316,351; steel castings, 2,017 
tons, $161,426; forgings, 462 tons, $37,270; 
steel and iron, 11,428 tons, $204,015 ; com 
position castings, 63 tons, $22,986; steel 
plates, 4,756 tons, $191,286; steel rails, 
1,125 tons, $38,025 ; tubes, 105 tons, $12,525: 
copper, 280,466 pounds, $34,555; coal and 
coke, 4,032 tons, $18,335; lumber, 645,000 
feet, $21,900: pig iron, steel, iron, brass, 
tubes, lumber, etc., $8,340,272; other ma- 
terial, $2,530,018. Total value of material 
used, $12,376,158. 

The output of the machinery establish 
ments in 1903 was as follows: 

Locomotives, 411, value $6,286,518; sew- 
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ing machines and parts, $8,334,312; print- 
ing machinery, $814,187 ; textile machinery, 
1,133, $166,505; canning machinery, 370, 
$88,490; cigar machinery, 4,060, $99,000; 
electric machinery, 105, $61,590; hatters’ 
machinery, 7,123, $33,815; ice machinery, 
6, $10,450; presses (foot and drop), 352, 
$206,293; elevators, 19, $7,521; Corliss en- 
gines, 32, $171,510; Corliss engines (num- 
ber not given), $210,000; steam engines, 
293, $496,580; hoisting engines, 388, $300,- 
420; gas engines, 324, $102,820; engines, 
boilers and appurtenances, $485,000; tur- 
bines, 15,000 horse-power, $300,000; cast- 
ings, $331,860; machinery (various kinds), 
$3,558,753; machinery, dies, presses, cast- 
ings, pulleys, shafting, etc., $4,106,790; 
other goods made, $1,106,051. Total value 
of goods made, $27,278,465. 

The output of the boiler establishments 
including tanks, stand pipes, stacks, stok- 
ers, etc., and some heaters, was in 1903 
$4,743,388. It is to be nofed that 187 
steam pumps, valued at $147,608, 349 blow- 
ers valued at $35,000, and 242 steam con- 
densers valued at $394,921 are 
with “furnaces, ranges and heaters.” 
overlapping of lines of manufacture 
among the different establishments no 
doubt excuses some inconsistency. 
of the valuations seem quite fragmentary. 

Passing over transportation and other 
industries which do not concern us, we 
come to the 


classed 
The 


Some 


COST OF LIVING IN NEW JERSEY. 

Great pains have been taken to ascer- 
tain the prices of a large number of pro- 
visions in Surprising 
differences are shown between the prices 
in the different places, which the theory 
of freights is inadequate to explain. 

The average cost of a test bill of goods 
throughout the State is found to be 4.84 
per cent. higher in 1904 than in 1898. Ten 
out of fifty articles included show reduc- 
tions in price, tho these changes are most- 
ly insignificant. As compared with 1899, 
the average increase is 12 per cent. On 
the whole, these statistics do not indicate 
as great increase in the cost of living as 
might have been expected. 


various localities. 


CASH PAYMENT OF WAGES. 

In 1899 the Legislature passed the 
Stokes Cash Law, which required that all 
employees except farm laborers and water 
men should be paid in money at least once 
in two This was aimed at the 
company store abuses in the glass region 
of South Jersey and the mining district 
in the north. Sufficient time has elapsed 
to test the workings of the act. There 
are now in the State eighteen company 
stores, the majority of which are in the 
glass region. Beside the company stores 
proper in the mining region are some so 
recognized by the companies as to partake 
of the same character. In 1899 company 
store prices averaged nearly 14 per cent. 
higher than those of private competitors. 
Now this excess has been reduced to a 
fraction of a per cent. Instead, however, 
of the proprietors sufferimg loss by the 


weeks. 
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changed conditions their gross profits are 
shown in four out of five illustrative in- 
stances to have increased. As an indirect 
result attributed to the law, the housing 
of the workmen has greatly improved. 
In 1899 the proportion of glassworkers 
owning their homes was less than Io per 
cent., while in 1904 it was stated on “reli- 
able authority” that at least 35 per cent. 
were the owners of their dwellings or 
would so become after a few more years 
of payments to building societies. Educa- 
tion is another factor of life that is now 
on the mend in families of glass workers. 
We shall have to pass over the interest- 
ing study that is made of social economic 
conditions prevailing at several different 
mining centers. In some cases the com- 
panies are represented as pursuing an en- 
lightened policy, while in others the prac- 
tise is At one place 
a mercantile firm said to be closely iden- 
tified in imterest with the mining com- 
pany is alleged to be restricting house- 
building and thus keeping up rents, by 
reason of its large realty holdings. 
After passing by certain topics, such as 
the labor legislation of the State and a 
digest of late court decisions on industrial 
questions, we arrive at a part of the book 


less commendable. 


speaking of 
INDUSTRIAL BETTERMENT INSTITUTIONS 
IN NEW JERSEY MANUFACTURING 
ESTABLISH MENTS. 

The arrangements made for the welfare 
of their employees by a considerable num- 
ber of specific concerns are presented in 
a very readable manner. Four companies 

all of Newark or vicinity—which have 
made a fine art of providing for the com- 
fort and pleasure of their employees, come 
in for especial attention. These are the 
Celluloid Company, the Ferris Brothers’ 
Company, the Sherwin-Williams Company, 
and the Weston Electrical Instrument 
Company. The first named has provided 
for its workers a club house, costing about 
$40,000, which compares favorably in ap- 
pearance with some of the fashionable so- 
cial club buildings of our large cities. The 
Celluloid Club is here described very elab- 
orately. The Weston Company has also 
done a vast amount in the way of furnish- 
ing club, wash, bath, dining and recreation 
rooms, etc. A view of the shop lavatory, 
with its phalanx of individual hand basins, 
is especially interesting, as is also a picture 
of an automatic jet drinking fountain, con- 
sisting of a basin over which one holds 
one’s mouth to imbibe Adam’s ale without 
recourse to the universal cup. It would 
be gratifying if our transportation com- 
panies and other purveyors of public ac- 
commodation would borrow a little phil 
anthropy in this detail. 

Mention may now be made of the bet- 
terment attempts carried out by other con- 
cerns in the machinery or allied lines, 
but for brevity we must pass lightly over 
the subject of benefit associations with 
which the reports are largely concerned. 

The American Brake-Shoe & Foundry 
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Company, Mahwah, provides a lunch and 
bath room, contributes to a hospital for 
a bed and facilitates the acquirement of 
stock by worthy employees 

The American Engine Company, Bound 
Brook, has hitherto been unable to do as 
much as it would like, but has adopted 
a premium plan. 

The American Swiss File & Tool Com- 
pany, Elizabeth, limited form of 
profit-sharing, encourages its employees 
to become members of building and loan 
associations, contributes liberally to local 
hospitals and looks after its 
men. It would like to adopt profit-sharing 
more generally if a satisfactory plan could 
be devised. 

The Ayers Machine Company, Salem, 
provides hot cold 
water, lockers, etc 


has a 


otherwise 


washroom with and 


William C. Baker, Hoboken, car heat 
ers, tho as yet too small a concern for 
luxuries, allows a week’s vacation with 
full pay, beside paying in full for six 
public holidays. 

The Crescent Shipyard Company em 


ployees, Elizabethport, contribute ten cents 
a month each to hospitals and receive free 
treatment 

The Crocker-Wheeler 


pere, the time of 


Am 


report, contem 


Company, 
was, at 


plating the establishment of a benefit or- 


ganization. It furnishes light and well- 


ventilated work rooms, modern toilet 
rooms, iron screen lockers, lawns, gar 
dens, etc., surrounding factory, various 


hospital and emergency facilities, etc 
The DeWitt Wire Cloth 


Belleville, has a profit-sharing plan which 


Company, 


is working satisfactorily 

The Driver-Harris Wire Company, Har 
rison, tried one but gave it up on account 
of a strike 

The W. D. Forbes Company, Hoboken, 
acting together with its employees, cat 
ries on a mutual insurance fund. It has 
a 54-hour week, closing Saturday at 11 


o'clock. 


The Gibson Iron Works, Jersey City, 
takes out policies insuring the lives of 
employees of five years’ standing for 
$1,000 to $2,000, paying the premiums 


It has 
also presented stock to worthy employees 


while they remain in its employ. 


and gives 50 to 100 neighborhood children 
an outing on Decoration and Labor days 

Gould & Eberhardt, Newark, 
special betterment feature except a mutual 


have no 


benefit association owned and controlled 
by the workmen and with which the com 
pany has nothing to do except in an ad 
its letter on the bet 
“We do not be 


lieve that it helps the man to give him 


visory capacity. In 
terment subject it says 


something for nothing, nor do we believe 
that he wants it. We have seen, in a great 
throughout the country 
this kind 
been tried, that the men rather resent it 


many instances 


where various plans of have 
and come to look upon it as a charity 
which is not desired. We believe in giv- 
ing a man a chance to earn his recrea 
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rather than provide them for him 


tions, 


gratis, and we feel that all plans worked 
out on a basis of giving the man some- 
thing for nothing are bound to fail, 


for the very reason that it can be nothing 
other than more or less of a charitable 
distribution, and that the American work- 
man is above anything of this nature.” 
Ihe C. Howard Hunt Pen Company 
Camden, method of stock-sharing 


with its leading men, and gives every oper- 


has a 


ative who is in regular attendance to his 
duties every day of the month one day va 
cation with pay. The hours of labor have 


been reduced from ten to eight, certain 
dangerous machinery has been replaced by 
modern types and other reforms and 
projects are in view. 

The employees of the Ingersoll Ser 


geant Drill Company, Phillipsburg, acting 
in conjunction with the company, have es- 
tablished a well-working benefit associa 
tion. 

The empoyees of Keuffel & Esser, Ho 
boken, have a sick-benefit society. They 
participate -with the members of the firm 
and their families in a picnic in the sum 
mer and some social affair in the winter. 


L. O. Koven & Bros., Jersey City, range 


boilers, are careful as to the light and 
sanitary condition of their works, and 
contribute to hospitals, Y. M. C. A. and 


Boys’ Club. 

The Ludlam Steel & Spring Company, 
Pompton, provides a reading-room, for 
which 5 cents monthly dues are charged, 
subscribes to a hospital, encourages ath 
letics and has provided a baseball field; 
but, above all, its location affords its em 
ployees the advantages of attractive rural 
surroundings and pastimes. 

The employees of the Marine Engine & 
Machine Company, Harrison, have a mu 
tual benefit association. 

The Samuel L. Moore & Sons Company 
Elizabeth, has an arrangement with a hos 
pital to treat its employees when injured 
in the actual performance of duty, each 
contributing 10 cents per month for this 
privilege. 

The the National Saw 


Company, Newark, have organized an in 


employees of 


surance system. 

The 
Switch & Crossing Co., 
ready to pay the expenses of a correspond- 


the New York 


Hoboken, stands 


management of 


school course for any employee. It 
a full line of industrial and 


ence 
subscribes for 
mechanical publications relating to its line 
of business, and distributes same to all 
employees who desire to read them. It 
also makes liberal hospital contributions. 
\mong many progressive features at the 
works of the Patton Paint Company, New- 
ark, are the office and factory councils, by 
which the heads of departments and work- 
with the 
Some others are a free sup- 
laundered overalls every 


men, respectively, co-operate 
management. 
ply of freshly 
day, lunch rooms, recreation, a library and 
a literary society. 

The employees of the Perth Amboy Dry 
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Dock Company, with the firm’s co-opera- 
tion, have organized an accident benefit 
association. 

The Reeves Engine Company, Trenton, 
high-grade ar- 
motto is, 


has introduced sanitary 


rangements. Its “Big wages, 
healthy conditions to work under, and big 
production.” The premium plan is fol- 
lowed. The company belongs to the Man- 
ufacturers’ and Employers’ Association of 
Trenton, N. J., whose objects are, in part, 
defensive and arbitrative, and which main 
tains a bureau not only for labor employ- 
ment, but to investigate confidential re- 
ports by the workmen of unfair treatment 
with a view to correction. 

The employees of the Ulster Iron Works, 
Dover, have organized a benefit associa- 
tion. 

The the Victor Talking 
Machine Company, Camden, have a sick 
benefit association, organized and managed 


workmen of 
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twelve months ending Sept. 30, 1904, we 


have no occasion to speak further than 
to refer to the table of accidents to work 
men on duty. This shows that in a tota 


> 


of 224 injured there were 23 iron and 


steel founders and 22 machinists; in 
total of 25 killed was one founder and on 


machinist 





A Novel Method of Cutting an In- 
ternal Gear. 


BY E. H. FISH. 

When the problem arose of cutting 
g9-tooth 3-pitch internal gear for a lathe 
face plate with nothing apparently avail- 
able but a plain spur gear cutter, and no 
internal gear cutting attachment purchas- 
able, we had to do some hurried thinking, 
the results of which are shown in Figs. 1 
and 2. 


We 


redesigned the face plate so that 


DER 
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by themselves and initially assisted finan- 
cially by the company. 

The R. D. Wood Company, iron found- 
er, gray-iron pipe and valve-maker, etc., 
Millville, Camden and Florence, makes a 
policy of indicating to the workmen the 
lines to be followed to advance their own 
interests rather than of doing things for 
them It seems to be doing considerable, 


since, according to its statement, it 
maintains a store where they may buy 
without compulsion, at prices as near as 
possible to cost, rents houses at moderate 
rates, conducts what is practically a sav 
ings bank, and furnishes a lodge hall, with 
The 
company has aimed to keep its works go 
ing steadily thru 
times, so that for the desirable and seri 


cooking school, sewing lessons, etc. 


bad as well as good 

ous men there should be as nearly con- 

tinuous employment as possible 
Of the the book, 


comprises an industrial chronology for the 


remainder of which 


INTERNAL 
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GEAR ON A PLANER. 


the gear itself a, Fig. 1, was an annular 
ring which fitted snugly into the face plate 
and was held by a number of dowel pins 
b driven into holes drilled into the spaces 
between the teeth 
driven clear thru if we ever need to get 


We then rigged 


These pins can be 


the gear out for repairs. 
up a frame of 
and bolted it to a face plate which had a 
center shaft fitted to the cutter 
spindle, and laid the ring on these arms, 
and strapped it down lightly, 
nick the outside with 
These grooves were 


cross-shaped hardwood 


gear 


trued it up 
so that we could 
ninety-nine 


intended to make the ring its own index 


grooves. 


plate, and were milled on the side of the 


outer surface which was concealed from 


sight when the ring was driven home, as 
shown at c¢, These nicks were 
a cutter whose sides inclined 


Fig. 1. 
made with 
toward each other at about 15 degrees. 
The nicked ring was then transferred 
to a planer and set up in the flat crotch d, 








\lay 18, 


IQO5 


which was clamped to the 


lig. 2, 


[he ring was held in place by two machn 


ist’s clamps, put on at ee and strapp 


; 
down by ordinary planer stra 
the 


space to be cut out The screw at 


with the wedge-shaped head, was set uy 














by the nurled nut g until it he the ring 
securely without lifting it from the hold 
The stem of the screw w 1 

the bracket, and no trouble w exp 
enced in getting a good even indexing 

We expected at first that we would ha 
trouble in turning the ring in the crotch, 
but we had none that was noticeabk Th 
cutting was done with a s re-nosed 
I uughing to Wi Wi I \ 
full depth and was followed by a formed 
tool made for us by the Brown & Shary 
Manufacturing Company, ch could 
be ground without chan; shap 
We cut down in both cases to a positivi 
stop on the planer head, using the powe 
feed till we were almost dow id finis 
ing by hand 

Che resulting gears mad good 
job under thi ww speeds at which t 
were intended to run, and g very 
smooth cutti tion to t latl the, 
wel sed o1 

Oil Groove Cutting Tool. 

We illustrat ery neat and ob \ 
useful tool for cutting oil grooves in be 
ings which is in large use at the worl if 
the Garv Machine Company f 4 
The cutting tool slides in a recess y 
an inclined bottom, whereby it mav_ b« 
withdrawn within the shan d entered 

( 
\ 
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OIL GROOVE CUTTIN( 
in the bearing in which the groove 1s to br 
cut. The pressure of the finger upon its 


end then causes it to bite the bored 
the 


sufficiently to start cut and 


upon the end of the 
pletes the groove 


shank qu ckly 


surfac 


pressure 


the tool in section within a bearing wit! 


The engraving shows 


the groove partly cut. In use the cutting 
pressure is, for light pieces, obtained by a 
mandrel press. For heavier work a soft 
hammer is used. The groove made will 


be seen to be blind at the ends, the 
being a first-class job at a trifling cost 


resu 
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Letters to the Editor. 





cel \ nterest v d l il t 
somewhat musing | s deed a sad 
t ot ffairs that Sc! es It may 
that it is not hopeless, but much de 
pends on the patient himself. It seen 
that there S very d ided ( rt erve 
nd nothing short of despair ‘ ) 
hold the patient up to the | ! 
I nt necessary I ( ery ( t 
present conditions of servitud 
As Lh spent ( naq ter of 
( t \ macl 1D p ‘ 
d another, I ] ym to ntact witl 
mber of ‘§ different kin 
Sol were Ol higl d l were ot \ 
ore¢ Some were t straw Sol 
vere very much tl S d traw 
were not rt \ deg er } 
vy any means 
( wa workman who was put in 
( e ot ont ¢g ring I porary 
rush. He was rand bashft tw 
‘ ( I 1 to hang on to w ever he 
M put | > W 1 t ] t 1 
. = 1 WW 
i I \\ ( f the men wl 
WV o VN him days, and 
1 to thes h £ ( ytnil 
t] came along and t « l to b 
’ t some t t vel 
t > t } ay 


man who had ked for night worl HH 
had worked near G ( 1 the 1 
Very good IT d nd (a \ 
) d to find | g those w 
\ 1] on tl nigl tut hey ] had 
( lently ired it t t yuld 
tt S1 1), S | O* exp t { 
vork night nd started right the t 
thing hay v d time (;,eorge W 
Tor ? + 
S vy recruits oe pe that 
he did Yt notice it ‘ f he did ] 
ight have thought t it w 1 wear 
I he | 1 
nd after It d be ging 
iW] whistli ind ng "; the shop 
r some time, he 1 up S he 
Frank, don't 4 nk it 1s time t 
lrop it and get down to business | 


“What do you mean?” replied Frant 


with a show of indignation [ am work 
ing harder than ever I worked befor nd 
I don’t want any slave driver coming 
iround, either.” 


“Come, come now, Fran 


laughing. “There is no use of you talk 


ng that way We t both here to do 
honest work, and I think we both tend 


but I hi 
of men, many of whom are new to the 


ike the 


to do it: ive to am 
a lot 
shop. If I let 
racket vou have been making for a 
back, | 


them in.” 


you m 


could never hold tl rest of 


( 
i 
i 
\ 
{ 
} 
thie 
it ~ 
. +] 
1 
ne { 
n 
n 
K 
k 
{ 
\ 
it 
worl 
{ 
] 
qd fin 
, 
1 t 
1 
I 
\ 
1 
1f 
] ] 
| aL 
| | 
? r 7 
rank 
rk 
t 
] iid 
did 
t hot 
» 4 
ro¢ 
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“If you are willing to work for me 
you may.” Frank went to work. After a 
while the superintendent came in.  Evi- 


dently someone had told him something 
about the trouble. He looked the 
work and inquired about the men and one 
but not 


over 


George did 
heard 


thing and another, 


mention it. Finally he said: “I 
that Frank was doing some loud talking 
last night. What was getting into him?” 

“Nothing very much,” answered George. 
“He got a little gay and noisy, and when 
| tried to tone him down a bit he seemed 
to think | was without any authority here. 
thought I was just put here 
for ornament 1 think | got that 
out of his head, and he will be all right 
work 


1 guess he 
idea 
now. l[ am here to do what you 
give me orders to do and every man who 
is working here nights may as well know 
now as any other time that as far as they 
are concerned | am the one to give them 
orders. | expect to be held responsible 


for results, and when someone else reaches 


over my head to the men there will be 
room at once for another night boss.” 
George did not mean this as bombast 


Ile had thought the matter over as he was 
used to thinking his different jobs over 
and here was a condition which he con 
sidered absolutely essential to filling the 
"position, and he had made up his mind 
that he could not do it in any other way. 
Hie would not try to do a job of machine 
work without facilities, and this and some 
other things were facilities for doing a 
good job of bossing. 


Several times George went to the super 


intendent and had a quiet talk when he 
thought his authority was not being suf 
ficiently recognized by the company and 


asked to have little matters changed. He 


explained why he did so, and there was 
never about it. As to his 
popularity with the men, | know that they 
that they 


turned out as much work, hour for hour, 


any trouble 


worked with such good will 


without 
the best 


as the day gang’ did, and _ that 


driving, and Frank was one of 
men in the lot. 

This shop had started in as a custom 
shop. It now had a regular line of work, 
but still did all the jobs that came along. 
Verbal orders were the rule, and George 
found that they were a source of trouble, 
and he made it his practise to either give 
a man a sample to work to, or if it was 
a piece of repair work he wrote the sizes 


down and then looked to the man to work 


to them. This worked all right as far as 
it went, but it did not help the trouble 
that came from work that lapped over 


from the day to the night turn. Here he 
found his men were getting orders from 
The the ma 


chine days would give all sorts of orders 


all sources man who ran 
to the man who ran it nights, and do it 
on the stated authority of the superin- 
tendent 


he 


leave 


the would 


such 


men im erecting room 


word for and such work to 


be ready for morning, and often George 
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thought some of the men imagined that 
they had received an order from some- 
where when there was an easy job at 
hand which they wished to do. 


hosses spoil work just as surely as too 


Too many 


many cooks spoil the broth, and one even- 
ing George had a talk about it with the 
superintendent. 

“I know there have been 
ups, but I did not particularly blame you 


several mix- 


for them,” 
will be all right as soon as the new men 


said the superintendent. “It 


geta little more used to the shop.” 

“It is a little hard for me to mind all 
the details, and I don't feel as 
tho the men were working me. Would 
you mind marking what you want done 


want to 


on paper and leaving it where I can get 
it. That would put it where I would not 
have any excuse for forgetting any job 
you wanted done.” Several jobs had 
been neglected because George had for- 
gotten all about them and that perhaps 
made the superintendent a little bit more 
the idea than he otherwise 


A hook was provided 


favorable to 
might have been. 
in the office. (George personally saw to 
getting the hook and putting it up. He 
also called the attention of the entire office 
force to it, and explained its purpose.) 
A few nights after the hook was put 
up he asked the 
didn’t think it was a good idea to have 
the erecting gang boss put a slip on the 
hook if he 
if there 
night work he would be sure to get them 
The super- 


superintendent if he 


was in need of anything, and 
were any complaints about the 
if they were put on the hook. 
that the hook 


a good thing to lighten his own 


intendent saw was going 
to be 
work and sided in with everything that 
was suggested. The men soon found that 
George was the only one who gave them 
orders, the the gang 
found out that the only way they could 


get anything was thru that hook, and they 


and men on day 


used it on all proper occasions. 
The system did not work itself. George 
enough in the 


the superin- 


would get around early 
frequently to see 
tendent the 
who had charge of work to see if they 
had a slip on the hook for everything they 


wanted for the night, and occasionally he 


evenings 


and men on the day gang 


would let some job that should have been 


done stand because the notice about it 
had not come. 

To even things up, some of the men 
used to take delight in finding fault with 
the work, and some evenings there would 
be a lot of slips with all sorts of kicks on 
them. From some of them it would seem 
that the only men about the place who 
could do poor work were on the night 
gang, that 


the work complained of had never been 


and after he found some of 


done by the night men he quietly had his 


men mark their work. He investigated 


every kick along with the man who was 
If the had 
done at night they planned to do it better, 


doing the work. work been 


and if it had rot been done at night the 


May 18, 1905. 


man was given to feel that he would be 
cleared of all blame. He was also en- 
couraged to try to do better work than the 
other fellow. When the men who kicked 
found that they had to show reasonable 
grounds for every kick the unreasonable 
ones got to be scarce. 

There is no use denying that there were 
some men who said hard things about 
George and the way he did things, and 
there were those who were glad to let 
know that the case; but 
George knew that boss is talked 
about by some of the men, and he did 
let that 
that sort of talk ever since he had been 
that the 


office would put up with lots of his ways 


him such was 


every 
had heard 


not bother him. He 


in a machine shop. He knew 
if he got out the work, and he made a 
shrewd guess that he would not last long, 
no matter how nice his ways, if he didn’t 
get it out. 

If Strawboss really wants to change his 
atmosphere he will have to persistently 
work at it, using thought, care, judgment, 
tact the 
would do with a difficult job of machine 
work. It is not the kind of a job that he 
can “bull” thru, neither is it the kind of a 


and patience, just same as he 


job that will stay worked without atten 
tion after things are once in the right 
channel. 

If Strawboss boss of 


feels that a 


any 
kind is different flesh and blood from 
others, and for that reason should be 
treated with deference, he would better 


not disturb the present arrangements: but 
if he only wants the authority that is nec 
essary to do the things that he is respon 
sible for, he should certainly be able to 
get it in time, even after letting things go 
as he seems to have done 
Don't 
hurry. 


“swell up,” and don't get in a 
“There is luck in leisure.” 
WIILPER 


Crystallization and Fatigue of Metals. 


“Crystallization Experience,” at page 
is right in line with what has been 


| he 


best wrought-iron chain, after being used a 


552, 


learned in using chains for cranes 


while, will become exceedingly brittle and 
break 
evidence of its condition 
takes to 
pends upon the amount and severity of 


without warning or showing any 


The length of 
this condition de 


time it reach 


service it gets, and the remedy is to an- 


neal it carefully. The hooks, if forged 
from wrought iron, also are improved by 
annealing. A great many of the appar- 


ently inexplicable crane accidents are due 
to this fatigue of wrought iron when in 
The 


annealings 


continual use length of time be 


tween depends to a certain 
extent upon the service, but it is not ad- 
visable to allow more than a year between 
the 


is better 


treatments, and four to six months 
if the severe At the 


time of annealing the chain should be very 


work is 


carefully gone over and all defective links 
should be cut out and replaced. In an- 


nealing chain it should be heated slowly 
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ind carefully, to avoid burning it, to a 
good red heat and cooled slowly. Very 
few cranes are built to-day with chain 


hoists, wire rope being used because it 
likely to fail without 
warning; it is also cheaper 


A. D 


is safer and less 


WILLIAMS 





A Handy Arbor for Cylinders. 

The ordinary arbor such as we had in 
for the steam pump 
did the but 
could not get the quantity desired, so we 


use facing and 


cylinder flanges work, we 


produced the special cylinder flange facing 
arbor shown. We found a good increase 
in the amount of work produced 

A is the lathe carrier plate, made suf- 


) 


ficiently large and strong. B is a 


gray- 
iron casting fastened to | by means of 
four I-inch cap bolts, and having two 


walls or standards to carry swivel end of 


arbor C. The opening between the walls 
of B was machined entirely thru and dis- 
tance pieces EE placed at outer edges of 
walls and bolted and doweled, as shown 


The two walls are reinforced by ribs ex 


tending well forward, as shown. <A 2-inch 


taper pin connects the walls of B and 

the arbor C, held in by a draw nut against 

the outer side of the wall. The swivel 
x 
sy 
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the swivel end, 


cylinder 


arbor (C near 


the 


against 


which centering head is 


forced; this head being also keyed to the 


arbor makes it positive Che other cen 


tering head is forced against the cylinder 
counterbore by of the and 


means nut 


screw on the arbor ( When wishing to 
lathe, 
the flat of the swivel end parallel to the 


lathe shears, and “lock” the lathe by cone 


remove work from the we bring 


pulley and cone gear, and back gear. <A 

sling now connects the crane to the cylin 

der, and on running back the tail center 
= “ 






CE) 


ej a 
































FACING 


ARBOR FOR 


end of the arbor ( 
the 


diameter. 


is 8 inches in diameter, 
while arbor proper is 2! inches in 
The sketch I4X14- 
inch steam cylinder on the arbor ready 
DD 


and each tool has its separate carriage, so 


shows a 


to be faced and turned are tools, 


that the facing of both ends of the cylin- 
der is going on at the same time 
A collar is forged and finished upon the 


CYLINDERS 


005 


An Unsuccessful Mechanical Move- 


ment. 

An attempt to design machine in 
which a certain rack must have a recipro 
cating motion across the bed, is shown in 
the accompanying illustration for the pur 
pose of pointing out how easy it is to be 
deceived by what looks like a good idea 

This machine had a cabinet base, with 
journals at the front and rear for the 
driving shaft, having on it at the back 
side the usual tight and loose pulleys, 





























{~ AS 
©) 
id 
‘| : 
(iS + i= 
4 
i : = 
( dep 
; a 2. i 
‘ Machinist 
\N INGENIOUS DEVICE THAT FAILED 
while inside tl | the front end 
was a cam for moving certain work carry 
ing parts back and forth relatively to the 
reciprocations of the rack a, which meshed 
with spindle-driving geat in the heads 
of the machine and imparted to them an 
oscillating motion lhe desired tion of 
the rack was thought to have been neatly 
provided tor by the trammel connec* 
which obviated cutting tl haft and took 
the place of a crank 
In a disk secured to the shaft was set 
i pin, having a sliding block d_ thereon 
vo fitted to the vertical slot in the trammel 
which was pivotally connected at its up 
per end to bracket secured on the bot 
tom of the rack \t the lower end of the 
trammel was link connection ¢, from 
} ¢ the base, which served to keep the lowe 
- a pivotal centet in approximately verti 
: cal plane ind which would allow th 
trammel to rai a t moved in eithet 
direction from its central position, which 
t must do because it pper end traveled 
American Machinist in a horizontal plane Clearance recesses 
for the shaft were cored on each side of 
I the block slideway, in which provisions 
were made to take up wear evident! 
this device would give an equal amount 
8 TO 14 INCHES DIAMETER of motion on each side of its center line, 
and while it was apparent that the motion 
the work and arbor are swung back of the would not be alike in speed in both dire 
lathe, when the cylinder can be readily ions this was not thought to be of seri 
removed and replaced by another, and all ous consequences 
is swung back into the lathe while the When this machine was set up for test 
work is still hanging in the crane ing it developed the fact that, while the 
The centering head and nut can now’ reversal of rack travel and consequent 
be manipulated as desired. The arrang: rotation of spindles was accomplished a 
ment gives excellent satisfaction smoothly as could be desired at one end, 
Beck that at the other such shock and jar took 
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p threatened to disrupt the ma- called for an increase of belt power and 
ie Recourse was had to counterbal an uneven exertion thereof. 
ng the shaft, but to no effect what Finally the trammel was discarded and 
r: in fact, it may be noticed that the another method of driving substituted 
trammel and not the shaft was the proper WarREN E. WILLIS 
ject for counterbalancing, and it may SSS 
he noticed that there was no oppor- Another Way of Cutting Circuit 
tunity to add a balance to it Breaker Clips. 
examination of the trammel, disk Referring to the letter at page 502 about 
nd pi 1 the rht of this expericnce, utting circuit breaker clips,’ I enclose 
| | 
| } 
\) 
Y VY \y 
J A E 
I 
its , ’ | L 
AY S\ Y 
D 
T T T T, = | 
ae Ladd wa was — 
— 
p End Elevat 
l] 
> » > ? 
Side Elevation | 
<7 r [ \ 
e 1 Positio 
Ss, : 
D \z — — ) 
| 
[ 
} 
( tinuous Opera Po mm 
mor n J a 
CUTTING CIRC BREAKER CLIPS 
howed that the pin in the disk, when at ketches ilustrating what I believe to b 


t 


point directly above the center, Was 


dist 


certain ance from the pivotal point 
if the trammel, and when under the shaft 
that it was very much closer to the same 
pivotal point of the trammel. The dis 
tarces between the upper and lower pin 


positions and the pivotal point being ap 


proximately in the proportion of two to 
me, necessarily the relative ratio of mo 
tion to the right and left respectively 


would be the same, whence came the great 


difference in action at the ends of the 


stroke 

1 hi jar 
versal having been caused by the accel 
the 


or shock at the point of re 


erated speed of trammel and its ab 


normally acquired momentum, it was 
thought to overcome this by a stiff spring, 
allowing it to exert a constantly increas 
ing tension from the start of the rapid 
[his to the 
shock so satisfactorily that little appreci 


he detected, but it 


stroke was found absorb 


able difference could 


1g \t 
ist very satisfactory personal experience 
that 


better way of doing the same thu 


ads me to believe the method here 


scribed will prove more economical, both 


in labor and material, than the methods 
shown in your previous article 

Referring to the plan view, the shaded 
portions are sections of the punches in 
corresponding holes in the die. A is a 


remoy abl 


olid block 


or temporary stop pin. B is a 


stop with dowel pins C and 


(', Dis a separator under the die, keep 
ing the scrap and the blanks apart and di 
recting them to their respective chutes 
The die is shown held in the shoe ready 
The D is 


placed in the hollow recess in the bed of 


for the press. scrap separator 


the press The die is fitted with a strip- 
right-hand end to 
and the stop 4 is provided with 
a suitable handle extending out to one side 


per extending from the 


position 2, 


sufficiently to permit the operator to han- 
dle it conveniently. 
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| he 


far as 


stock 


line I 


[he operation is as follows: 


is inserted in the 
the 


Stamping out 


stripper as 
against 
ate d, 


stop 4 and the press is oper- 
the shaded 


A is withdrawn and the stock 


scrap E. 
lhe stop pin 
is advanced a little farther, the stop pin 4 
stock held against 


being reinserted and the 


it, as Shown in the second position. The 
Che 


MOV ed 


press 1s again operated stop pin 


1 +} t 


is then permanently r and the sto 


1S dvanced to touch the solid stop 


when the press 1s again operated, forming 


the blank shown in the second position 
[he stop pin «1 is not required again unti 
beginning to punch another strip Phi 
operation of the press can be conti 


the feeding of the stock taking place either 


by hand pressure or by friction roll feed, 
the actual feeding taking place betwee 
strokes 

In this method of operating there is n 


unnecessary scrap, the operation is co1 


tinuous, except when changing from one 
strip to another, and the scrap and blanks 


and out 


are kept of the way, 


1) 


separate 
avoiding removing the 


the 
blanks betwe SESE: 
blanks between operations 


JIM 


necessity for 


FULLMAN 


Quick Hight Adjustment of Power 


Press. 
Many a 


discovered 


manufacturer has 


ere this what a handy a1 


efficient riveting machine is a_ powe1 


punch press on certain kinds of wor 
The sketch shows a : 


device for readily 


adjusting the plunger hight to rivets of 








@ 


Muchinwt 


a Amer 
OUICK HIGHT ADTUSTMENT OF POWER PRESS 
FOR RIVETING 
different lengths when the pieces to be 
riveted are of different thicknesses Here 
is the head of an ordinary power press, 


in which J is the shaft carrying the eccen- 
tric pin K which actuates the connection 


G, which is bored 


to fit the eccentric ring 
F, which in turn is fitted internally to K. 


A is 


screw C, carrying a steel plate D, which 


a lever working on the fulcrum 
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a slot in F and 
ring of the c 


works in 
and d in the tion 


held 


By pulling the lever forward 


é, 0, 4 


mines 


G. A ls back in place by the flat 


spring B. 


in the direction of the arrow 


K is released from the eccentric ring 
By moving the lever into the slots f, c or 


plunger is 





uurse being arranged to get the tion 
to correspond with the different thick 
nesses operated upot S. Buiss 
A Blueprint Outfit. 
1asmuch as the following arrang it 
t room for bluep t ry 


oO 





h . 
the piungel 
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circular, made of x2-inch 


ron, and supported by three brackets at 











ached to the wall, as shown Che axles 
e bolted solid to the truck, being given 
proper angle tor the curve t the 
ck The double flanged wheels have 
id | vy to allow for irregularities in tl 
I Deeply grooved wheels J revolve 
f the brackets and act as guide 
) ttache to ¢€ z 1 t t 
k 
| i swings shown in Fig. 2 
s positivel) cked at th { 
lL ry i CK p l engac re 
t ir T Kk ¢ | t ‘ p 
a ) t 1) 
a ee! + : ) 
| 
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4 BLUEPRINT 


doubt those who have much oft 
this kind of work to do 

In Fig. 1 4 is the 
for trimming, X 


box 


terest 


dark room, B the table 
the 
paper is kept, C 


cutting and paper 
in which the the 
for carrying truck, D and E the plat- 


form for 


cut 
track 
printer. F is the washing 


he 


tank and G the drying lines under which 


is drip pan H The track 


with outlet / 


position of the truck from 
room 

changed, 
hook 


either 


tX 


d 


fe 


y pull the frame inw 








OUTFIT. 


regulating the 


both in and out, 
[ the 


inside 
the 
attached to a 


his, 
using a 


the 


however, blueprinter 


rope 


on truck which he sect 


end, as required. This rope is used 


ard only, relying on 


push to send it out, 


rator pre 
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plet. Measurem 
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of ured 1s a 
\W\ measure 

¢ It 1 years ago 
et pre t requirements 


loolmaker 


equal 


ie punch and die. These 
limits, and each con 
own standard of refine 
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ment. As error in the blank is likely to 
be doubled in the piling, higher standards 
are called for, and the toolmaker who can- 
not use a vernier is not likely to find a 
would be 
this 


job on armature die work. It 


interesting to hear from others on 
work; no doubt there is a field for each 
method. Conditions and standards will 
determine the choice, and perhaps the man 
will have something to say in it, too; for 
unfortunately, we do not all do the same 
thing in the same way aj B.C 


Peterbe TO, Ont 





Device for Cutting Tube Holes in 
Boiler Heads on a Lathe. 


illustrations show a device we 


[he 
made several years ago for cutting tube 
holes in boiler heads for our neighbor, the 
Moline Boiler Works. 

Ours was a very small and poorly 
equipped shop, but we were hot after busi 
ness, and as the good natured old boiler- 
maker offered us the work if we could do 


it, we rigged up an old lathe in this way 


and made it a profitable tool for many 
years 

The cutters were lke the drawing. 
They worked well, and were notable 


chiefly by the method in which their cut- 
ters were formed for clearance on a lathe. 
They were set in the “head” by blocks 
and shims, slightly tipped, the head being 
on a mandrel and the lathe tapering a 
little—the cutters were turned on the out- 
then they were tipped in the reverse 
the 


taken 


side; 


direction and taper set and 


which thus left 


opposite 


an inside cut them 




















FIG. 3 
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Cutting a Spiral Groove With a Slot 
Drilling Machine. 


Having a quantity of hollow spindles 
2% inches outside diameter with a 144-inch 


hole, which required a spiral groove or 


keyway 1% inch wide, and 18 inches pitch, 
This 


cut as shown in the sketch. would 
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long hub turned on it which projects thru 
the bracket 4, and has a collar G fastened 
on the back by a headless set-screw; this 
keeps the wheel in position. J is another 
A headless set 
screw passes thru this and into the shaft 
H and the work. KA is another 
gray-iron bracket bored to receive the end 


collar cast solid with F. 


drives 
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End Elevation 


CUTTING A SPIRAL GROOVE 


have been an easy task had we possessed 


a universal milling machine, but as we 


had not it was successfully accomplished 
on a slot drilling machine as shown. H 


WITH A 


Front Elevation 
American Machinist 


SLOT-DRILLING MACHINE. 

of the shaft, thus steadying it. D is a 
rack, taken off an “American” lathe 
fastened to the under side of the traveling 
the 


and 


saddle, as shown, and meshes with 















is the spindle to be milled, J is a solid wheel C. It will be seen that as the sad- 
collar turned on it about 9 inches from dle moves backward and forward it will 
the end, the other end being reduced to. rotate the shaft //. L shows the 1'4-inch 
134 inches diameter, as shown. A is a_ slot drilling tool for cutting the spiral 
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DEVICE 


relieved in all directions; they were then 
sharpened, flat alternately, 
and after tempering were set back in the 
head without the tipping shims. A _ set 
of cutters was made very quickly in this 


pointed and 


way, and they were good. 
Maurice R. WILLIAMs. 


FOR 


CUTTING TUBE HOLES IN BOILER HEADS ON 


gray-iron bracket planed on the bottom, 
and bolted to the table. 
the top are bored at right angles. One hole 


The two bosses on 


receives the shaft B, which carries the 
spur wheel C at the back end and the 
miter wheel E on the front end. / gears 


Wheel F has a 


with the miter wheel F. 
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A LATHE. 


It works very satisfactorily and makes a 
We 
great many spindles this way with pitches 
varying from 12 to each dif- 
ferent pitch of course requiring a change 
of the spur wheel C. 

RIVETTER ENGLAND. 


very good job. have now done a 


18 inches, 
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Fixture for Milling a Dovetail in a 
Steel Slide. 


In Fig. 1 is shown a tool steel blank, 5 
inches long, 1! 


thick. 


over to accurate measurements, is held in 


¢ inches wide and 7-32 inch 


This blank, after being milled all 


a gang milling fixture, together with six 
of its fellows, and a clearance cut milled 


in one side, as 1s indicated at 4 The 
blank is then reversed in the fixture and 
a square bottomed cut B is let into the 


opposite side. This cut is not so long as 


the first. All this milling is done in a 
manner which insures perfect interchange- 
ability. 

The finishing operation consists of tak- 
ing a dovetail cut thru one clearance chan 
nel, finishing the blanks as shown in Fig 
2. For this work the fixture shown in Fig. 
3 is used. 


The body of the fixture, which is of ma 
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FIXTURE FOR MILLING A DOVETAIL IN A STEEL SI 
chine steel, is in the form of an 2 j. Does he use tobacco or intoxicants ? 
plate, with two holes thru the base for 5. Is he related to you? 
the bolts which fasten it to the miller 6. Has he any property ? 
table. C is a seat milled in the fixture face, 7. Has his wife any property? 
and 2) a stop pin for the work. The two 8. Does he have to depend upon a salary 
plates E which clamp the work securely solely or has he other interests ? 


into its seat are drawn back by four studs 
which are secured in the plates and which 
thru the angle plate, their 


project rear 


ends passing thru yokes F and carrying, 


as shown, adjusting and jam nuts. Rod G 
fits easily into both yokes and is fastened 
permanently in the eccentric 


lever H. 
When this lever is pulled upward the 


clamping 


clamp plates leave a free passage for the 
entrance of the work, which is slid into 
the seat and located against the stop pin. 
The lever is then forced downward, clamp- 
ing the work, and the table is moved for- 
ward until the small angle cutter touches 
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the work, when the feed is thrown in and 
the dovetail cut taken 
JosepH V. WoopwortH 





Questions Asked on Both Sides. 
Recently a letter came to us about like 
this: 
Blank T. Blank 


plied to us for the position as foreman of 


Gentlemen has ap 


our machine shop. The place is tempor 


arily vacant, and we are in search of a 
competent man to fill same. Mr. Blank 
has referred us to you, and you will 


oblige us by answering the following ques 


tions 

1. Is Mr. Blank what you would con 
sider a first-class mechanic and manager 
of men? 


2. Was he ever in your employ, and, 


if so, how long 


3. If in your employ, why did he leave? 




















worked 


and at 


9g. How many concerns has he 


for, so far as know, what 


you 
salaries ? 
Why 


position 


10 does he apply to wus for a 


when business is very good In 


your locality and wages are as high as 
here? 
After reading a little like the above, one 


can readily understand why the place is 


“temporarily vacant”; but the most diffi 
cult thing in connection with it is to an 
swer the letter and tell the writer of it 


your opinion of him without getting your 
self into the hands of the postal authori- 


ties. It takes a polished diplomat to un- 


O09 
dertake this task, and not the one who 
has to do with the cutting of metal 

Of course the best thing to do is to keep 
a friend from accepting a position in such 
a place, but it is sometimes impossible to 
reach him. 

\ great deal has been said in the col 
umns of the AMERICAN MACHINIST rela 
tive to the recommendations which the 
employer should furnish, but we never 
hear of him giving references lhe em 


ployment agencies should protect those 
looking for positions, especially 


when they 


are paid by those who fill the places 
| have in mind a concern which has ha | 
in its employ in the last five years fiv 








chief draftsman and th t one was no 
more satistactory than the tirst, yet al t 
these men are holding good positions with 
other parties and seem to be giving sati 
faction. Some of the men who held the 
above position move. the families sey 
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ral hundred miles only to be moved again 
within a few months Now, since the 
employer is in such fear of being tung 
| suggest a form of letter for the fellow 
looking for a position. Here is one which 
is of as much Importance to the prospect 


ive employee as the one at the beginning 
of this is to the employer 
1. Are you a judge of a man’s ability 


or do you rely upon what you are told by 


an organization of “knockers” which ex 


ists in most large shops? 
2. How long has the present vacancy 
been filled by man? 


3. Why did he leave 


4. Do you drink cocktails before eating 


one 


or smoke black cigars after 
5. Why are looking 


locality for a man when wages are as good 


you ‘round in this 


in your own and men are standing on 


every corner? 








070 


6. Hlow many superintendents, chief 


draftsmen, foremen, etc., have you had in 


the last six weeks? State iiow long each 
one was with you 

7. Is it your intention to allow me to 
exercise any judgment, or do you wisl 
to do of that? 


would give a prospect 


“line” on his man without 


his personal appearance and 


th color of his wife’s hair, ete all of 
which may be important but things which 
are really unnecessary ArT ISAN. 


A Mechanical Conundrum —The Loose 
Pulley. 
reading the periodically recurring 


When 


articles on remedies for the loose pulley 
lisance one may be pardoned for asking 
the question, why should such remedies 
be necessary Why is it that manufac 
turers keep on selling us otherwise excel 
nt machines, and then give us a counter 


ift that can be kept in order only by 
being oiled every day, and taken down 
once a month for a thorough cleaning, and 
in addition require the loose pulley to be 
rebored and bushed every three or four 
months It is a very common thing to 
ce a loose pulley intended to run from 

9 to 1,000 revolutions per minute with 
i very tight belt provided with no means 


except a hole drilled thru the 


know what a nuisance it is to 


have to send somebody aloft with oil cans, 


screw-drivers, 


wires, monkey-wrenches, 
ete., to try to persuade a loose pulley to 
| 


keep quiet for a while. There appears to 


) 1 EXCUSE 


for the evil, for there is no 


ood reason why it could not be avoided 
hy proper design. It is not that we do not 
know of means of preventing; all that is 
ne sary is to make room for a suppl; 


of oil that will last from two weeks to a 


1 Lor 


onth and provide some inducement 
the shaft, 


t oll to stay somewhere near 

id, incidentally, make the pulley wide 
enough to allow the use of a belt that 
will give ample driving power without be 


unduly tight And these good things 
provided by the manufac 


of 


an usually be 


turer at an additional cost a couple 


the most, and we would be 


of dollars, at 
relieved of that distressing squeal that 
every once in a while reminds us that 


somebody has not done his plain duty 
In 


} 
iy 


Fig. 1 is shown a form of loose pul 


that one 


The 


pulley has cored in it a large annular res 


will run a long time with 


oiling. The drawing explains itself. 
ervoir, and the bushing has a number of 
holes drilled thru to allow the oil to reach 
the shaft 
into the pulley, the cavity should be filled 
And, judg- 


Before the bushing is pressed 


(but not stuffed) with wool 
ing by results, no designer of loose pulleys 
seems to know that a composition bushing 
works better on a shaft than a gray-iron 
one, so I beg leave to state that I have 
found be the case, and would 


this to 
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recommend that the bushing be made of 
composition. 


In trying to improve a little upon exist 


ing conditions, I have found the scheme 
shown in Fig. 2 very efficient and very 
cheap. Turn the end of the loose pulley 
hub straight, and bore the collar shown 
to a tight fit. Jorill a number of oil holes 


thru the hub, fill the cavity with wool, and 
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\NOTHER LOOSE PULLEY PRESCRIPTION 
press the coll ir on ( )f course, the coll iT 
has a tapped hole, closed with a screw 
or “something just as good” for the intro 


duction of oil \lso, there would be no 
objection to treating both ends of the pul 
the I tind that three 


different generally be all 


ley in same way 


wil 


patterns | 
that is necessary, as the same 


be used for several sizes of pulley hubs 
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s long, it is possible to fix 


It is pref- 





d one 5 1 
most loose pulleys in this way 


erable to Fig. 2, as it can be made with 
more room for oil, but either will be found 


improvement on existing conditions 


H. K 


H ARRIN( 


Fixture for Grinding Paper-Cutting 
Knives. 


sketch represents a 


The 


fixture 


accompanying 
ised in 





for grinding knives 1 ma 
teboard 


chines: for cutting paper and pas 


Having several of these knives, ranging 


from 2 to § feet in length and 5 inches 
in width, and finding tt convenient to 
block the piece up with a wooden fram 
and wedges set on the table of tl 

the following method was _ resorte 


Referring to the sketch, 4 represents 
gray-iron plate having a bearing at each 
end and two slots milled nearly the f 


neth of the casting. The knife 


o tl plate by means of bolts in these 
slots, the edge of the knife slightly ov 
hareging the edge of the plat Ss a 


eraduated gray-iron disk with a_ hub, 


driven into a counterbore in the support 
C and keyed there, the hub formed at th 
end of the plate running thru the hol 


hored thru the disk [he supports are 
eray-iron castings, the lugs shown being 
tapped for the set-screws whicl 


i 
the plate 4 to the requir 


work. The pointer for reading this ang 
on the disk p l t] 
mion at o1 end 

Lhe angele to which the plate s set with 
the horizontal ranges from 12 to 20 de 
grees, and may be read off directly on t 


The four set-screws provid 


disk 


essary adjustment, as movement sidewise 
































Simply bore it out a little larger or small is unnecessary, as the drilled holes in the 
er, as the case may be. The first cost is knife coincide exactly with the slots in 
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FIXTURE FOR GRINDING PAPER-CUTTING KNIVES 
small, and it will pay for itself in a very the plate. The grinder in question 1s on 
short time used for cylindrical work, and has long 
For webbed pulleys I prefer to cut out tudinal and cross feeds. When the sup 
the entire hub of the pulley, and use a_ ports 4 are bolted to the table and the 


like the shown Fig. 1, 
cast with a flange on it, and the web of 
to this Che 


bushing can be made long enough to suit 


reservoll one In 


the pulley screwed flange. 


the width of pulley and with a couple of 


patterns for the oil reservoir, say one 3 


knife strapped to the plate, adjustment is 
speedily secured and the job quickly and 
Should 


bration occur in the plate, a small jack- 


accurately accomplished any VI 


screw may be placed under it 
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Making the Best of Present Units. 


BY SANFORD A. MOSS. 
The 
and we must still make our computations 


in the old Why 


make the best of the matter and endeavor 


metric system has not yet come, 


units. should we not 


to straighten out the units we have, rather 
than to spend time deploring the fact that 


we have not, or arguing that we ought 


not to adopt the metric system? The 
most rabid anti-metric man must admit 
that our present system can be straight 


ened out a little at least. 

One great reform is slowly but surely 
This is the 
the 
decimals instead for mechanical engineer 


coming along irresistibly. 


abandonment of fractions and use of 


ing work. The widespread use of the 
micrometer caliper is partly responsible 
for this. Machinists now work to .ol 


and .oo1 inch with facility, and a hole is 
instead of to 


now bored to 3.004 inches 

“the long 3-inch mandrel in the _ tool 
room, plus a time card.” It is now stand 
ard practise in many shops to give some 


dimensions on drawings in deci 


the 


of the 


mals of an inch, majority of the di 


mensions being in fractions, however \ 
altogether on 


States 


decimals 
United 
made in this way, and 


few shops use 


Many 


ment drawings are 


drawings Govern 


the practise is growing I venture to 


predict that in a few years it will be 


standard practise to have all dimen 


sions on mechanical drawings in deci 


mals of an inch This is certainly a con 


summation devoutly to be wished for, and 
its advent should be hastened 

There is also a growing tendency to use 
the pound and decimals of a pound for 


weighting of all kinds If ounces, tons 


and grains could be eliminated entirely 
we could get along very well without 
grams and kilograms. Scales graduated 


to one-tenth of a pound, which can be 


read by estimation to .o1, can now be 
easily procured and will be found much 
more convenient than those graduated to 
pounds and ounces Scale companies 


would probably tind a demand for such a 
listed regularly All 
laboratory 


graduation if engi 


neering work can very con- 
veniently be carried on wholly in terms 
of pounds and hundredths, and an effort 
should be 

For 


“pound per square inch” is now used al 


made to do this universally 
measurement of pressure, the 
most exclusively in this country, so that 
the pressure question is not troublesome 
doubtful if the 


tem covers definite units of pressure 


In fact, it is metric sys 
3 he 
proper metric unit of pressure is probably 
the 


“mill’meters of mercury” 


kilogram per square centimeter, but 


and “dynes per 
often 
desirable the 


square centimeter are used as 


standard metric units. If 
“pound per square inch” could be made an 
absolute unit by defining it as the force 
due to the f 


pound at sea level and 


on a square inch weight of a 


Unfortunately it is still customary to 
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measure vacuum in “inches of mercury, 
although many are beginning to. us¢ 
“pounds per square inch absolute.” That 
is to say, instead of saying that the 


vacuum is 26.7 inches and the barometer 


is 30.5 inches, the absolute pressure 1s 
given as 1.86 pounds per square inch 
This seems to be the only rational 


method, and it will undoubtedly come into 
general use 
reason why baro 


good 


There is no 
metic pressures used in engineering work 
should not be wholly in pounds per square 
inch \ 
inch graduation will be 
Mercury 


inch 


a pounds per 
found 


barometer with 


square 


very convenient columns with 


pounds per square graduation art 


also easily procured and very convenient 
correction table 


Of course a temperature 


in terms of pounds per square inch would 
have to be used tor accurat work if 
barometers and mercury columns are thus 
e7zduated 

\ir pressures are often 
inch, but it 


if decimals of a pound 


measured in 


ounces per square would con 


duce to uniformity 
per square inch were used instead 

| have had a great 
putation work to attend to, and have 


found the adoption of a definite system of 


units very convenient In fact, if some 
definite svstem is adhered to, the situation 
as regards our miscellaneous American 


units 1S black as it 1s sometimes 


not so 
painted, and computation work 1s not ser} 
ously hampered by units 


I have found the following systen 


exceedingly convenient and have adop 


ed it for all computations, including 


theoretical algebraic engineering work, as 


well as numerical work. The system ts a 
compromise between custom and nzven 
ience in calculation, and has proven quite 


satisfactory for some time 


For all computations concerned with 


and strains, deflections, weights 


stresses 


of machinery and other work concerned 


directly with mechanical drawings, the 


inch is the unit of For sub-divis 


ion, decimals of an inch are used 


Pr eae ] ¢ t ] 

ressures and stresses a ilways in 
pounds per square inch, with decimal sub 
division. The use of the pound per squat 


inch, instead of the pound per 
iction of the fac 
this 1s mors 


kinds of 


foot, requires the introdt 


tor 144 1m many cases; but 
convenient than the use of two 
pressure unit 

All other units 
var nd system 


This 


in feet 


follow the foot-pound 


with decimal sub-division 


requires that lengths be expressed 


and decimals of a foot. and for 


general work this is most convenient in 


the end. If 
inches, or if the result 


dimensions are given in 
is desired in inches, 
the translation can easily be made before 
or after the computation, so that the com 


] ] 


putation itself can be carried on in feet 
exclusively \reas ard volumes are in 
more feet and cubic feet 
For work other than stresses, strains 
nd wetghts, requiring the use of draw 


O71 
ings, the computation is carried on 
inches as long as the drawings are used, 


and then translated into feet for the actual 


computation work lor 


computation involving the 
of a rotating body, the 
is computed from the drawings in terms 
of pounds x (inches) It is then divided 
by 144 and used in the actual cor 
of flywheel effect, etc.,as pounds a 

The use of the 
also 


time requires 


In revolutions pel second 


second Here again the second 


in feet pet 





is the most convenient unit for general 
work in the long ru It revolutions 
feet per minute are given or required, thx 
translation can be made before or after 
the main computation 

Weights and mass are of course alw 
expressed in pounds 
pound 

For temperatures, hrenheit 
is used \ny temperatures given in ord 
nary Fahrenheit at t once translated 1 
ab oO t v the ddit n I 2) 

he unit used for « t f ai \ 
“cubr I t ot Ires 1 ree 
understood to be air at exactly 14.7 pounds 
per square inch pressure and 520 degre: 

bsolute or 60 degrees | temperat 
\ cubic foot of free therefore, a 
unit of weight t ( p id, but 
smaller, bein: bout I-13 pound his 

nit 1s used t exactly sound w | 
be, but 1s much more useful, owing to 
the property that unit weight has unit 

ume at standard conditior The cub 
foot of free r i ng been used in 
iit mpresso yor Pp obably neve iS 
im eNaAC q tity, \ ( but varvi 
vith atmospheri dit | have found 

S Oot the exact 1 t <« fined above 

to be very convenient not only for air 
compt or work, but for general 
thermodvnamu ot compre ed arr, 
engine work and work with blowers and 
coentrifug ! 

For energy, the British thermal unit and 
th toot-po nd re d interchangeably, 
the factor used being 778. This is the only 
case where a double unit permitted 

lor power, the “horse-power,” 550 foot 
pounds per second 

West Lynn, M 

No. 2248 of the Daily Consular Reports 
issued by the Department of Commerce 
and Labor, is devoted to the subject of 


the hours of labor in European shipyards, 


trormation on this pot being sent Wn 


by the various United States consuls resid 


1 
where roreign 


ing at the point 


ire located 
l nies i man « ) \ ne men Ciey 

erer than himself | can never become 
great C,rapiit 

Unless a man is able to perceive and 
broad enough to say that some men em 
ployed by him are, in some things, cleverer 
, himself } eve can become great 
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Units vs. The Metric 


System. 
We publish elsewhere in this issue an 
Sanford A. Moss, in which he 


Decimalized 


article by 
presents some arguments, and some facts 
derived from his practise, intended to 
show the desirability of simplifying our 
What Mr. Moss 


proposes is in line with efforts being made 


present units somewhat. 


by certain persons in Great Britain look- 
ing toward what is called the decimaliza- 
tion of British units. Indeed, the secre- 
tary of the British Weights and Measures 
Association, an association formed for the 
purpose of resisting the movement toward 
the adoption of the metric system, has ex- 
pressed the opinion that it will be impos- 
sible for the association he represents to 
long resist the tide toward the adoption 
of the the 
British decimalized. 


metric unless present 


On the 


system 
units are 
other hand, other opponents of the metric 
system seem to be about as much opposed 
to decimals as they are to the metric sys- 
tem itself, and stoutly maintain that deci- 
better 
good as, the common divisions of the inch 


mals are no than, indeed not as 

\s a matter of fact, it is difficult to see 
how machine shops could decimalize the 
inch with materially less trouble or ex- 
pense than they could adopt the 


In fact, if “decimalization of the 


metric 
system, 
inch” were taken to mean that all parts of 
machines, and the tools for producing the 
same, were to be changed to integral decti- 
mal dimensions, then such tools would 
probably cost more than metric tools would 
cost, because metric tools of various kinds 
are now commercial articles, and are usu- 
the the 


others, while tools made to decimal parts 


ally quoted at same prices as 


of an inch are rot commercial articles, 


and there are no quotations on them. 
Of course a machine shop may provide 
itself tools 


gradually, as its work may require, or it 


with decimally dimensioned 


may do it all at once; but in the end, the 


necessity for providing them would be 


chout the same as for providing metric 


tools in case that system were to be adopt 
ed, and whatever of difficulty or expense 
night be encountered in one case would 


be encountered in the other 

If it is true, as so stoutly maintained by 
that the expense to machine shops 
the 


some 


would be enormous if metric system 
were to be adopted, then it seems to us it 
would be scarcely less if the decimalized 


Yet 


England a decided sentiment for decimali 


inch were to be adopted there is in 


zation of the inch, and more or less belief 


such decimalization lies the 


1 
i 


that in only 


hope of long preventing the adoption of 


the obnoxious metric system. Aside from 
Moss’ article contains, 
1 


we think, suggestions of value. 


this, however, Mr 


\ contemporary discussing recently the 
subject of secrecy in technical work and 
felicitating itself upon the increased pub 
late to 
that a 


given of such work, 


fact 


licity men 


tions the recent union of tan 
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neries showed that the jealously guarded 
secrets of each plant were well known in all 
the other plants, before the amalgamation. 
We think it is safe to say that, in most 
cases, this will be found to be so, and that 
the very things thought to be the most valu- 
ble secrets in a manufacturing establish 
ment are the things which are best known 
in the shops of its competitors, it being, 
to a certain extent, the business of a man 
engaged in a certain line of work to know 
what the state of the art is, and as much 
as possible of what others in the same 


line are doing and how they are doing it 





Ownership of Public Utilities. 


By the recent vote of the citizens of 


Chicago, by the investigation recently 
made of the doings of the gas compa 

which controls that service in New York, 
by the emphatic and clear endorseme:t 
by Andrew Carnegie of the principle of 
municipal ownership of public utilities. 
and by other events, the question is coming 
to the 


will inevitably affect machinery interests 


front and as the trend of events 
more or less, our readers are, sooner or 
later, bound to take an interest in it aside 
from, and perhaps more earnest than, that 
which they take as citizens merely. 

As is to be expected in all such matters, 
there is a great deal of misrepresentation 
of the subject, some of it based upon pure 
ignorance probably, and some other upon 
We think, therefore, 


that our contemporary, Engineering News 


a desire to mislead. 


when it 
April 
20, a plea for calm and sane consideration 
\fter the 
fact that the term “municipal trading” had 


renders a service to its readers 


publishes, as it does in its issue of 


of the question. referring t 


been invented in England and applied to 


public ownership of public utilities in 
der to misrepresent and discredit it, 
our contemporary mentions the revela 
tions pertaining to the gas company 1n 
New York, and says: 


“A more damning revelation of the ex 


ploiting of a great municipality for the 


enrichment of a ring of promoters and 


stock-waterers it would be = difficult to 
imagine.” 
there is reprinted a 


By way of contrast 


few paragraphs of a paper read before the 
\ssociation of Municipal and County En 
gineers at its annual meeting held at Cleck 
These paragraphs show 
light 


constructed by a 


heaton, England 
that the local 


originally 


electric plant, which 


Was private 


company at a cost of £53,000, was put 


chased by the municipality, altered and 


enlarged to meet a growing demand tor 


gas; the price of gas to consumers re 


duced from $1.08 to 56 cents per thousand 


feet and public lighting done without cost 


to the taxpayers, while yet the profits 
have been such as to enable a large part 
of the original capital account to be paid 
off 

Engineering News calls attention to th 
fact that these figures are not put for 


ward as any part of a municipal owner 











May 18, 1905. 


ship propaganda, nor as anything 
or remarkable. 


unusual 
They are simply part of 
a description of a local works of a town 
in which a meeting of engineers happened 
to take place, and it adds, “If ‘municipal 
trading’ can show such results as these, 
the public is pretty certain to favor it, no 
matter what bad names it may be called.” 

Our 
touch 


contemporary, however, does not 


with the 
chief argument in favor of public owner- 


upon .what is many 


ship and operation of utilities, 
that is the fact, 


many exposures during the past few years, 


public 


and plainly shown by 
that private ownership of public utilities 


is the most fruitful source of political 
corruption in America. 

The 
utilities have large responsibilities ; 
feel that 


means in 


men who own or control public 


they 
are very able men; they they 


must protect by their 
power the interests of themselves and the 


other 


every 


with them. 
They know that the property they control 
is subject to attack by hostile legislation 
and by decisions. What 
that they 
should take means to promote the election 


capitalists associated 


adverse court 


more natural, therefore, than 


of men whom they can control or influ 


ence? That they habitually do this, no 
intelligent American can for a moment 
doubt. Having such men elected, let us 


say to a State legislature—men knowing 
that their election is due to the money 
of certain public service corporations—it 
the 


they will inevitably be will be open to any 


is to be expected that sort of men 
kind of propositions relating to other pub 
that 


In other words, having sold them 


lic questions may present them 
selves. 
selves to, let us say, a railroad so far as 
railroad legislation 1s concerned, they very 
naturally are open to engagement by any 
other “interests” which may be seeking 
legislation, wherein railroad interests will 
not be affected, and the rights and inter 
ests of the public will be entirely ignored 

Only thoughtless enthusiasts will imag 
ine that with municipal control of public 
utilities all 


disappear, but at least it will be within the 


difficulties of every kind will 


power of the public to make a change in 


management when such a change seems 


to be imperatively demanded 
In the 
Mayor Johnson, of Cleveland, who it will 


meantime a plan proposed by 


be remembered was a prominent manu 


facturer, inventor and_ street railway 


owner, is being highly commended even 


by some who are municipal 


His 


company 


opposed two 


ownership of street railway lines 


proposition is that a_ holding 


composed of men satisfactory to the city 
and to the owners of the railways shall 
the 


be organized to operate the roads of 


city It shall pay to the stockholders cer 
tain specified dividends and shall main 
tain the roads in good condition The 


specitied dividend is to be large enough 
to be a fair 
ind 


th Cc 


return on capital invested, 


any failure to pay it or to keep up 


mdition of the roads is to result 
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in the immediate return of the 
their 


roads to 


original owners. Thus municipal 
management will be put upon trial under 
such 


conditions as would 


seem to safe 
guard the rights of everybody concerned 
and some of those who believe that muni 
cipalities cannot successfully manage such 
things, as well as some of those who be 
lieve they can, are hoping that the plan 
will be tried 


The Hammer and the Blow. 
Not 


mechanics of 


long ago certain very competent 


our acquaintance acquired 
some experience which, as often happens, 
was quite expensive and which, now that 
the experience is theirs, it seems to them, 
as well as to others, might have been ac 
quired more cheaply. It related to a cer 
tain machine designed to make holes on 
the percussion principle in hard material 
Older machines for this purpose depended 
upon alternately raising the drilling tool 
and dropping it or 
the bottom of the hole; 

slowly at the The 


chine was intended to work on a different 


forcing it downward 
nto rotating it 


Same time new m 

principle, a /a pneumatic hammer, and to 
have a hammer within the machine itseli 
to be driven by compressed air against 
f the drill, the drill 


raised 


the upper end ¢ itself 


not being and lowered for each 
stroke. It the 
could be delivered much more rapidly in 


that the 


was expected that blows 


this would 


1] 


way, and machine 


possess other advantages \ll went we 
until a certain depth was reached, at which 
depth it was found that the only effect of 
the hammer was upon the upper end of th: 
drill and that it simply upset or battered it 
No effect was produced at the bottom of 
the hole; the reason being, of course, that 
the increased length of the drill had given 


it sufficient the force oi 


the 


mass to resist 
expended 


the 


hammer blow, which was 


in simply upsetting or riveting over 


head of the = drill It was, after all, 
only another illustration of the long well 
known fact that a hammer must be pro 


portioned to the weight of the tool it ts 


to drive or to force into the material 


If you take a hammer weighing an ounc 


and strike it on top of a crowbar, you 


will produce no appreciable effect at the 


other end of the bar, but if you keep it 


enough you will gradually weat 
end ot the bar a 


out or disintegrate the 


which the hammer strikes; no other effect 


heing producible by such a hammet 
An Engineer’s Record. 

thirty-third 
ot Correction oT the 


| he 
House 


contains as 


annual report of the 
its only portrait that of Rob 


Calladine. the engineer of the tnstitu 


for the past thirty vear 

Born in Niagara Falls in 1846 nd 
subsequently graduating from the publi 
schools, he entered the employ of the New 
York Central Railroad, working up to b 
engineer on the Buffalo division, and in 
1865 came to Chicago, entering the ¢ 


673 
ploy of the Northwestern road \fter 
seven years service in various positions 
with that corporation, he left its employ 


and became consulting engineer for vari 


ous Chicago firms, and in 1875 was ap 


pointed chief engineer of the House of 
Correction With the many changes of 
political life, and administrations coming 


he has invariably 
Most of the 


built under his supervision, and especially 


and going, been reap 


pointed Institution has been 


the various power and electric 


plants, 


while all of the heating, sewer 


hehting, 


ing and water systems have been installed 


by him and his “trade classes.’ He has 


probably taught more prisoners the prin 


cipal points of such 


occupations as tire 


man, water tender, steamfitter, engineer, 


worker, line 


be fr, ex 


dynamo tender, sheet-metal 


man, electrician, millwright, plum 


than any prison official in the country, and 


one noticeable fact is that the averag 


who had no mechanical 


recely ed 


prisoner training 


when and was taught it while 


It is especially 


here, has seldom returned 
gratifying to record that in the thousands 
of prisoners assigned to his department, 


unskilled 


perience, 


and without any previous ex 


many of them ignorant, that 


not a serious accident has befallen any 


f them during these thirty vears, and it 


emphasizes the care and the judgment 


shown by him in the treatment of his men 
lf “he who makes two blades of gra 

grow where one grew before” i public 
benefactor, surely Uncle Bob” with the 
care, attention and traming that he ha 
given thousands of unfortunates in ordet 
to fit them for a better place in the indu 

trial world and teach them better habit 
of living. is a benefactor whose work 


should be even more ippreciated, for 
without question it has been the turning 
point in the career of many prisoners 


, , 
advertisement hh 


An attractive disp! iv 


recently appeared mm some ol thre loronto 


papers appealing to lat ed employee 
who mav need some ready money, which 
may In had upon loan ecured by let 
upon household effects Phe inducems 
iffered to effect such transactions are easy 
payments; 1 blicits enquiry 1 , 
relatives, friends or employer: money can 
be had in two hours’ time if neces 
Payment can b made weekly 
monthly or month! ren cent ‘ 
pay ] 1 DIO ) 1 day » 
loan ot $ | t day pay 
I $59 est t ( lin 
orabl t \l 1 1 | 
titutio { t out t 
t 6p n, wi 
1 $10, would he ¢ $25. v 
] $1.50 J < , ihe $ ry 
mone who ‘ 
| r bor wer S1o « i t f 
it at the rat t $3 eal vl 
yt 1 ] ab er 
that t ; ‘ F art 
re seized 1 i t 4 bailiff or 
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New Tools and Machine Shop Appliances. 


G74 
MOTOR-DRIVEN SHAPER. 
[he half-tone shows a 24-inch back- 
geared crank shaper, with motor drive. 


The machine shown is at the Liege Expo- 
sition, Belgium, and is equipped with a 
foreign motor, which accounts for the feet 
of the motor not fitting the motor pad. 
[he pad is hinged, and is provided with 
et-screws to swing it and a swivel bolt 
to hold it when tightening the belts. The 
motor used in this case is constant speed, 
hence the cone pulleys. The wooden hand 
wheel on the cone-pulley shaft is for mov 
ing the ram by hand. The handle below 
the cone pulley is for throwing the back 
and the curved lever at the side of 


o ” 

















MOTOR-DRIVEN SHAPER 


the machine operates a brake. This ma- 


chine can be supplied with power down 


feed, revolving and tilting table, ete., ete. 
It is built by the Cincinnati Shaper Com 


pany, Ohio 


DOUBLE-FRICTION COIL CLUTCH. 
lhe clutch here shown is of the type 
in which the connection between the 


two parts is made by the winding up 
; a chilled 
The manner in which this is done 


At 


the right-hand side is seen the operating 


of a coil spring around steel 


drum 
is quite apparent from the illustration 








A 
1 
P R-| Oo 
——- -- A 
} 
DOUBLE-FRICTION 
lever a which connects with the links 
to the operating collar c; the motion of 
this collar is transmitted to the link d 
and the lever e to the friction plate f. 


This plate normally revolves loosely on 
the shaft and bears against the latch plate 
The 


which also is loose on the shaft. 





friction thus produced between the friction 
plate f, the latch plate g and the end of 
the chilled drum / retards the free move- 
ment of the latch plate and brings the 
latch 7 to bear on the coil pin 7. The ob- 
vious result is a winding up of the coil, 
causing it to grip tightly the drum /: and 


so locking together the two parts of the 
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action is gradual and not one of sudden 
shock. The maker is the Double-Friction 
Coil Clutch Company, Chicago, III 


MOTOR-DRIVEN ENGINE LATHE. 


The accompanying illustrations show a 
lathe with a three-gear speed headstock and 
a variable-speed motor, these lathes be- 
ing the product of the Seneca Falls Man- 
ufacturing Company, of Seneca Falls, N. 
Y., and the motor of the Northern Elec- 

















FIG. I. 


clutch. 

shaft k, 

hub. 
Che 


lever a to 


The hub /7 is fast to the driving 


and the coil is fastened to this 
the 
the 


the 


clutch is 
the 
the 


released by moving 


right, which allows 


springs m on studs mn to release 











COll 


CLUTCH 


pressure on the friction and latch plates 
and so allow them to again revolve freely 
and herice release the tension on the coil 
spring. the this 
clutch, it is apparent that it is very power 


From construction of 


ful, and that in both making and breaking 
the connection between the two parts the 


MOTOR-DRIVEN 


LATHE. 


trical Manufacturing Company, of Madi- 
Wis. 

Fig. 2 shows clearly the construction of 
the headstock and the 


son, 


method of connect- 


ing the motor. The rawhide pinion a 
drives the idler b, which in turn drives 
the receiving half c of a friction clutch. 


The quill of the clutch carries a back-gear 
pinion d meshing with back gear e,. the 
opposite end of the back-gear quill carry- 
ing two pinions f and g meshing respect- 
Keyed to the 
spindle is the sleeve j and keyed to 7 is 
the the 
tering half 7 of the friction clutch 


ively with gears / and 1. 


claw clutch k carrying also en- 
Gear 
1 is keyed to sleeve m while gear / runs 
The left-hand face of gear /t 
fitted to 


responding teeth in clutch k, 


freely on it. 


has clutch teeth n engage cor 
these teeth 
being engaged when the clutch is in the 
right-hand The left- 
hand end of sleeve m has also clutch teeth 
o fitted to 
teeth clutch k, 


gaged when the clutch is in its mid-posi 


extreme position. 


engage inwardly projecting 


on these teeth being en- 
tion. The control of the clutch is by a 
lever Pp and external hand lever as shown 


in Fig. 1. 
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In the position of the clutch shown in 
the plan section, the drive is thru cdefh 
kj to spindle; in the position shown in 
the vertical section thru clkj to spindle 
the 
cdegimky to spindle. 


and in intermediate position thru 


The left-hand end of the friction clutch 


quill drives the feed gear, thru bevel 


~< 


AMERICAN MACHINIST 
New Publications. 

Treatise on Concrete, Plain and Re 

By Frederick W. Taylor and 


-Q 
IPD 


“AN 
inforced.” 
Sanford E. 
pages with 176 illustrations 
ley & Sons, New York. 
Hall, London. 


This is a very complete and even elab- 


6x9g-inch 
John Wi- 
Chapman & 


Thompson 


Price $5.00. 


- 161 ———— PT 










































































DETAILS OF 


gears with a clutch at g and an external 
hand lever Fig. 1, to 
reverse the feed 


shown in serving 


The Buda Foundry & Machine Com- 
pany, of Chicago, IIl., has brought out a 
new anti-friction claimed 
to possess exceptional qualities. 


metal which is 


MOTOR-DRIVEN 
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LATHE 


orate treatise upon concrete, covering espe 
cially the use of the material and, to a 
lesser extent, the manufacture of cement 
both Portland and natural, altho of course 


Portland cement receives by far the larger 


amount of attention The use of the 
material for both civil engineering and 
architectural constructions is covered, 


075 


some phases of the subject being treated 
in special chapters by experts other than 
authors of 


chietly ol 


those who appear as the 
the book. While 
] 


interest to cCiv1 


main 
the subject 

engineers, the increasing 
use of concrete in the construction of fac 


t 


buildings makes the subject of in 


importance to all 


tory 


creasing engineers and 


manufacturers; and while such readers 


will not find it advisable to read the entire 
b 0k, tind 


they need clearly and 


information as 
the 
chapters on reinforced concrete and build 


full 


they will such 


directly given, 
ing construction being especially and 


complete 


‘American Telephone Practis« By Kemp 
ster B. Miller Fourth edition 888 
7x10-inch pages, with 643 illustrations 


Che McGraw Publishing Company, New 
York. Price 


Chis edition of this 


» 
4.00 


well-known work is 
over the 


been 


very greatly enlarged previous 


editions and in fact has ilmost en 


tirely rewritten—a course of procedure 
which has been in large measure necessi 


tated by the rapid developments in tele 


phone practise. Subjects which were bare 
ly touched upon in previous editions have 
now been expanded into lengthy chapters 


author has resisted the natural tend 


encyv to devote much space to historical 
matters, and in fact has found it neces 
sary to cut out much material of this 


} 


class which appeared in former editions 
in order to provide room for new methods 
and development Only such obsolete 


methods and equipments are now included 


as are of distinct educational value, or 
of more than ordinary historic interest 
The illustrations are very numerous and 
complete, and comprise half-tones from 


photographs of complete apparatus, repro 


ductions of sectional drawings and wirimg 


diagrams The book is a complete com 
pendium of telephone practise, and in 
cludes almost every phase f its subject 
except the mathemat l one 


' 


“History of American Steam Navigation.” 


By John H. Morrison. 637 6xg-inch 
pages, with numerous illustrations. W 
F. Sametz & Co., New York 

It is a striking fact that no previous 


attempt has been made to collect together 
] ] 


events of the early history 


but 


he stirring 


of steam navigation in this country, 


the completen nteresting charac 


ter of this volume largely compensate for 
the delay After a chapter on the experi 
mental stage of navigation, the author 
takes up the subject in the order of its 
historical development. The narrative be 


ith the story of the work 


gins W done on 
the Hudson river, where successful steam 
navigation began, and proceeds to the his 
tory of the Delaware river, Western rivers, 
Long Island Sound, the Great Lakes, ocean 
and coastwise steamship lines and ferry 
boats. The book is in no sense a compila 
tion of matter already in print, the author 
having delved into original documents and 
records and corrected many prevalent er 
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rors. The story is of absorbing interest, 
and includes many reminiscences of the 
rivalries, both mechanical and commercial, 
which accompanied the inauguration of 
steam navigation. The story of the rise, 
progress and downfall of the ill-fated Col- 
lins line is given, but the paucity of 
American achievements in salt water nav- 
igation, compared with the brilliant results 
obtained in the navigation of inland 
waters, is not pleasant reading to an 
American. 


“Strength and Elasticity of Structural 
Members.” By R. J. Woods. 310 54x 
8'%-inch pages with 292 illustrations. 
Edwin Arnold, London; Longmans, 
Green & Co., New York. Price $3.50. 
This book is an analytical treatment of 

the strength of materials. It begins with 
a chapter on graphic statics, showing how 
the strains upon the individual members 
of a structure are found by graphical 
means, and then proceeds to take up the 
subject of stress and strain, defining the 
two and the various moduli which enter 
into the calculation of structural members. 
The stress strain diagram and compound 
stresses are then taken up in successive 
chapters, following which comes bending 
moments, moments of inertia, girders, de- 
flection of beams, bending and direct stress, 
columns and struts, riveted joints, con- 
tinuous girders, cantilever and suspension 
bridges, arch ribs and torsion. The book 
is quite mathematical, and is intended 
mainly for students of engineering. 


“Industrial Education and Industrial Con- 
ditions in Germany.” 323 6xQ-inch 
pages with 12 full-page illustrations. 
The Bureau of Statistics, Department of 
Commerce and Labor, Washington. 
This pamphlet collects together the re 

markable reports upon industrial education 

in Germany by Deputy Consul Meyer, of 

Chemnitz, Germany, of which we published 

extensive abstracts last year. To these 

reports is appended a collection of infor- 
mation regarding industrial, commercial 
and educational conditions in Germany, 
which appeared in the London Times in 

the fall of 1903. 

relate to technical schools in France and 


Additional appendices 


commercial schools in Japan. <A collection 
of half-tone illustrations showing exterior 
and interior views of many of the German 
schools serve in a most striking way to 
illustrate the great development of these 
chools, as well as to show how much 
behindhand this country is in educational 
work of this character The reports by 
Mr. Meyer, especially, are of the first order 
of importance and value and should do 
much to awaken interest in the subject 
here. The pamphlet may be obtained for 
the asking, and it should receive a wide 
circulation among all who have any inter- 
est in this subject. There is not a teacher of 
science or of engineering in this country 
who will not have his eyes opened and his 


interest quickened by reading this volume. 


The magnificent facilities shown by the 
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illustrations may well cause every Amer- 
ican who is interested in industrial educa- 
tion to wince as he compares them with 
the paucity of such things in this country. 


“Generator-, Kraftgas und Dampfkessel- 
Betrieb in bezug auf Waermeerzeugung 
und Waermeverwendung.” By Paul 
Fuchs, 188 pp. 5%x8%. 42 illustrations. 
Berlin: Julius Springer. Price 5 marks. 
This is a second edition of a book on 

“The Control of Steam Boiler Service,” 

enlarged in scope, as indicated by the title. 

Explicitly, it is a brief treatise on pro- 

cesses, investigation methods, etc., relat- 

ing to the transformation of combustibles 
in power-gas-generator and steam-boiler 
practise. The main divisions of the text 
are as follows: Heat production thru gas- 
sification and de-gassification (distilla- 
tion) of fuels; production of heat by di- 
rect Combustion; employment of heat for 
boiler, superheater and feed water heater 
purposes; and, finally, the methods of gas 
analysis and other matters of testing and 
practise. The book is based more or less 
on the personal experiences of the author. 


“Alternating Current Machinery.” By 
William Estey. 416 6'4x9'%-inch pages 
with 380 illustrations. American School 
of Correspondence, Chicago. Price $3.75. 
This book has been prepared in order 

to give the beginner and practical elec- 

trician a working knowledge of alternating 
current apparatus. The mathematics in- 
volves nothing beyond simple algebraic 
equations and trigonometry of the most 
elementary kind. Graphical and geom- 
etric rather than analytical or algebraic 
methods have been adopted wherever pos- 
sible with a marked simplification of the 
work. The book opens with an explana- 
tion of the essential features of alternating 
currents which is followed by descriptions 
of the leading types of machinery and the 
measuring apparatus used. A general ac- 
quaintance with the laws of electricity and 
magnetism on the part of the reader is 
presupposed. While the book cannot be 
called easy reading, it is within the com- 
prehension of those who possess the ac- 


quirements referred to above. 


“Street and Electric Railways. 1902.” 
439 9'4x11'%4-1nch pages. Department 
of Commerce and Labor, Bureau of the 
Census, Washington, D. C. 

This elaborate report is largely statis 
tical, and contains an immense amount of 
information upon electric railways. Among 
the more important subjects discussed, 
are capitalization, financial returns, inter 
urban railways, consolidation of street 
railways, franchises, public regulation and 
public ownership, street railways in Eu 
ropean countries, construction of roadbed 
track, cars, electric and miscellaneous 
equipment, construction and equipment of 
interurban railways, the equipment and 
output of power-houses, ete. In addition 
to numerous smaller tables scattered thru 


the text, one large section contains over 
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one hundred special tables relating to 
traffic, accidents, capitalization, equipment. 
income, and, in fact, to pretty much every 
possible phase of electric railway work. 





We have received from the Iowa State 
College, Ames, Iowa, Bulletin No. 9 of 
the Mechanical Engineering Section, which 
is entitled “Notes on Steam Generation 
with Iowa. Coal,” by G. W. Bissell, M. E 





We have received (reprinted from the 
“Proceedings of the Society for the Pro- 
motion of Engineering Education”) a 
paper by Prof. John G. D. Mack, of the 
Department of Machine Design, Univer- 
sity of Wisconsin, on the subject of an 
“Industrial Catalog Library.” In it will 
be found considerable useful information 
on the subject named, and especially to 
be commended is its insistence upon the 
importance of thorough indexing. 





Inquiry for Machinery. 

(182) We have an inquiry for a hollow 
spindle screw machine to take 1% inches 
thru the spindle and swing about 9 inches 
and to run 5,000 revolutions per minute. 





Personal. 

Carl Baum, chief engineer of the North 
German Lloyd steamer “Kaiser Wilhelm 
II recently completed his three hu 
dredth round trip across the Atlantic 
His record began forty years ago, and he 
has steamed 2,346,832 miles. He is now 
sixty-five years old and has never had an 
accident. He has seen his company's fleet 
grow from four iron single-screw boats 
to 200 steel vessels, many of which are 


twin-screw and of the largest class 





Manufacturers. 

The Gardiner (Me.) Canning Company is 
erecting a plant. 

The Anderson (Ind.) Canning Company is 
erecting a plant to cost $75,000. 

The Syracuse (N. Y.) Bridge Company will 
remove its plant to McLean, N. Y. 

The city of Monmouth, IIL, 
erect its own electric lighting plant 


proposes to 


The National Wheel Company, Perrysburg, 
©., will erect an addition to its factory 

The Prescott Company, Menominee, Mich., 
will erect a $100,000 steel casting plant. 

I. L. Pearl & Co., Johnson, Vt., are erecting 
a new mill for the manufacture of woolens 

The Rockford (Ill) Viano Action Company 
will erect a new factory, at a cost of S20,000 

The Elyria (Ohio) Machine Parts Company, 
capitalized at $200,000, will build a factory 

The Santa Fe Railway Company will build 
a power-house and electric plant at Argentine, 
Kan 

Henry C. Dahl, Philadelphia, I’a.. will erect 
a $16,000 pickle factory for R. C. Chance's 
Sons. 


The Pennsylvania Optical Company, Read 


ing, Pa., is having an addition built to its 
plant 

I’. E. Somers. Worcester, Mass.. is having 
a factory erected, where he will manufacture 
tacks. 


The National Enameling & Stamping Com 
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pany, Baltimore, Md., is having a_ factory 
erected. 

The Washburn-Crosby Company, Minneapo- 
lis, Minn., will erect a machine shop, to cost 
$40,000. 

James Foster, contractor, of Philadelphia, 
Pa., was granted a permit to erect a six-story 


factory. 





The American Tap & Die Company, Green 
field, Mass., is having plans drawn for a new 
factory. 

The Lebanon (I’a.) 
enlarging its factory by the addition of a new 
building. 


Paper Box Company is 


The Graff Furnace Company, New York, is 
improving and enlarging its plant at Dickson 
City, Fa. 

The factory of the 
Company, Natick, 
$30,000. 


Boot 


loss, 


Shoe «& 


burned ; 


Brennan 
Mass., was 
about 

The Holland Manufacturing Company, Bal 
timore, Md., making nails, tacks, ete., will en 
large its plant. 


The Lakeside Malleable Casting Company, 
Racine, Wis., will erect a new foundry, to 


cost about $12,000. 

The Wood Bros. Steel Self-Feeder Company, 
Des Moines, Ia., is planning the erection of an 
addition to its plant. 

The Manhattan Silk Company, New York, 
it is announced, has decided to establish a fac 
tory in Buffalo, N. Y 

The Spring «& 
Rome, N. Y., whose plant was recently burned, 


Forsberg Gear Company, 
is preparing to rebuild. 
is con 


building 


The Des Moines Incubator Company 
sidering the erection of a new factory 
in East Des Moines, lowa 

The Phillipsburg (N. J.) Manufacturing 
Company, grinding mills, has commenced the 
erection of another building. 

& North 


erecting 


that the Chicago 
contemplating 
repair shops at Wis. 

The sawmill of R. J. & B. F 
White Springs, Fla., was destroyed by 


tailing a loss of about $250,000. 


It is 
western 


reported 
Railroad is 
Wausau, 
Camp, at 
fire en 


The Cyclone Wire Fence Company, Toronto, 
locate in Woodstock, Ont., 
will be erected. 


decided to 
factory 


has 
where a 

The plant of the Minnesota Sugar Company, 
at St. l’ark, Minn., 
fire, entailing a loss of $400,000. 

The 
N. J., is 
universal mill into a groove mill. 


Louis wus destroyed by 


Passaic Steel Company, of VDaterson, 


remodeling its plant, converting its 


The Vassumpsic (Vt.) Fibre Leather Com 
pany, whose plant was destroyed some time 
ago, is rebuilding on a larger scale 

Jansen & Zoeller, contractors, Vekin, Ill... 


building in which will be lo 


building 


are erecting a 


cated a cement block concern 
The Bannockburn 
Portland, Ore., will 


Albany, Ore., 


Manufacturing Company, 


rebuild its woolen mill at 


recently destroyed by fire 


Gade Bros., manufacturers of air cooling 


gasoline engines, plan the removal of their 


plant from Iowa Falls to Des Moines, Ia 
The J. P. Wilhelm Packing Company, re 
recently organized, will erect a plant adjoin 


ing the Union Stock Yards, in West Toledo, © 
electric light franchise 
(Del.) Elec 
new 


Application for an 


has been made by the Wilmington 


tric Light & Power Company, a concern 


i. Ww. 


Caldwell & Son Company, Chicago, 


Ill., conveying machinery, ete., is making an 
extensive addition to its plant, to cost Sov, 
qm 

John E. turchell and others, of Svdney, 
Cc. B.. have formed the Canada Wire & Nail 


Company, Ltd., with a capital stock of S200, 
cree 


The plant of the Springfield (Ill) Boiler 
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Manufacturing 
about $300,000, 
once. 
The 
pany, 
plies, 
plant. 
The 
tory at 
ago, 
Conn. 


loss, 


Company burned ; 
The works will be rebuilt at 


was 


Cutler-Hammer 
Milwaukee, Wis., 
will build a 


Manufacturing Com- 
maker of electric sup 


$10,000 addition to its 


Oriental Emery Company, 
Derby, Conn., was burned some time 
has factory in New 


whose fac 


leased a Haven, 


The Union Hardware Company, Torrington, 
Conn., is having new buildings erected, one of 
which is to be a 


power-house and another a 


forge shop. 

The New Enameling 
Middletown, will put up an 
to be used in connection 
department. 


England 
Conn., 


Company, 
addition 
with its galvanizing 


It is reported that a representative of the 
St. Louis (Mo.) Car Company is in Buenos 
Ayres with the intention of establishing shops 
in that city. 

John R 
have 


Wiggins & Co., Philadelphia, Pa., 
given the contract for erecting a 
briquetting plant for the United Gas Improve 
ment Company. 


been 


It is stated that the West Ware Paper 
Company, Ware, Mass., whose plant was re 
cently burned, is preparing plans to rebuild 
on a larger scale 

The Greek-American Candy Company, of 


Williamsburg, N. \¥ 
plant in 


will erect ai $150,000 


Jersey City, which will include a 


large power-house 
The North American 
pany, owners of the 


Manufacturing 
town of Newell, W. Va., 
will erect a million-dollar plant there for the 
manufacture of 


Com 


pottery 


The Lovell Manufacturing Company, New 
Haven, Conn., a new concern, with a capi 
tal of $200,000, which will manufacture steel 


wire chain, is looking for a site 


& Webster, 
Columbus 


It is 
ton, 


that Stone 


control the 


reporte d 


Bos 
Mass., who (Ga.) 
Railroad Company and several water powers, 
will soon erect an additional power plant 

It is reported that the Montello Brick Com 
pany, Reading, Va., is 
plant in or 
pany is now 


kills, N. ¥. 


planning to huild a 
near Pittsburg The 
putting up a plant in the Cats 


large com 


Crosby & Co., 
corporated, 


Mich., 
capital of 


Detroit, 
with a 


recently in 


STOO.000, to 


manufacture a stove polish, will erect a fac 
tory Chas. F. Crosby, of Detroit, is one of 
the incorporators 

The Lidgerwood Manufacturing Company, 


of Brooklyn, N. ¥ 


engines, 


hoisting 
has decided that it 
» Newark, N. J.. 


manufacturing 
boilers, ete will 


remove its which 


plant t 


plant, it is said, will cost over S2.000,000 
In our issue of May 4, at page 613, we pub 
lished an item to the effect that the Main 
felting Company, Vhiladelphia, Pa... was hay 
ing plans prepared for a new factory We 


informed that this is an 


fact that the 


are since error, re 


sulting from the company took 
out a permit to demolish an old building on a 
part of its property 


New Catalogs. 


Roos & Mill, Cincinnati, O Circular No 
IV. illustrating and describing improved plain 
radial drill. 6x0, pp. 4. paper 

BR. FF. Sturtevant Company livde Park, 
Mass tulletin No. 63, illustrating and de 
scribing generating sets. 7x%'l,, pp. 7, paper 

W. HL. Nicholson & Co... Wilkesbarre, Da 
Booklet describing new patent compression 
shaft coupling Illustrated loxG, pp. 11, 
paper 

Pine Kilborn « Bishop Company, New 


drop forgings 


Catalog No. 4 of 


and forged hardware Illustrated 


27, paper 


Ox, pp 


Oswego Machine Works, Oswego, N. Y. Cir 
cular describing 33-inch combination Brown 
& Carver cutting machine Illustrated. 6x, 
pp. 4, paper 

Lincoln-Williams Twist Drill Company, 
Taunton, Mass Catalog of high-speed and 
carbon steel twist drills Illustrated 6x0, 
Pp 20, paper 

Colburn Machine Tool Company, Franklin, 


Pa. Bulletin No. 21, 
boring and 
paper 


describing new 30-inch 


vertical turning mill Illustrated 


6x0, pp. 3, 


Holt Manufacturing Company, Stockton, 
Cal Bulletin No. TE-19, March, 1905, illus 
trating and describing traction engines. 61')x 


10, pp. 16, paper 


Clutch Milwau 
Catalog 
and 
6x, pp. 14, 


Cutler-Llammer 
kee, Wis. 


celerators 


Company 
describing magnetic ac 


couplings Illustrations and 


tables papel 
Flange 
», Ill 


flanges for 


American Forged Steel 
Wabash 


scribing 


Company, 64 


avenue, Chicag Cireular de 





forged steel 


Illustrated 


high-pressure 


work OXS be, pp 4, papel 


l’ressed 


American 
Building, 


Steel Company, 422 At 


cade Philadelphia, Va Booklet de 


scribing the earl square auger and mortising 


machine. Illustrated. S'.x6, pp. 7, paper 


Electric Machinery Company 
Minn Bulletin Ne ne, 
field alternating-current 


Minneapolis, 
describing revolving 
generators and rotary 
converters Illustrated Sx11, pp. 7, paper 
Restein & Co 
“A.” describing “Belmont 
Booklet Lt, 


standard and di: 


(Clement Philadelphia, Va 


Booklet ing, spiral 


and coil packing, and describing 


telmont™’ flax, gum core, 


onal packing 


Canadian General Electric Company, Ltd., 


Toronto, Ont Bulletin No. S36, illustrating 
and describing singe-phase Thomson Type 1 
induction meter for house service SxlOly 
pp oa. papel 

Walworth Manufacturing Company, 128 
Federal street, toston Mass Catalog of 


pipe tools, including pipe wrenches, pipe cut 


ters, pipe dies, ete Illustrated Slox6! 
pp 37. papel 

J. KE. Snyder & Son, Worcester, Mass 105 
catalog of vertical drilling machines Phis is 


printed on good coated paper, contains numet 


testimoniais Trom users 


illustrations and 


Ox), pp. G4, paper 


G. & H. Barnett Company (Black Diamond 
File Works), Vhiladelphia, la 105 cata 
log of files and rasps rhis is printed on 
fine coated paper and contains numerous 1 
lustrations Dloxtls, pp. 46, paper 

I’. Blaisdell & Co... Worcester, Mass 1 
catalog of machine tools, including lathe 
drills, crank planers, ete his is printed on 


fine coated paper and contains excellent ha 


tone illustrations Ox, pp. TO, paper 


Fay & Seott, Dexter, Maine 1905 catalo 
describing patternmakers lathes his 
printed on fine coated paper and contains ex 
cellent half-tone llustrations, specification 
and t graph code Oxo”. pp. 862, paper 

rhe Ingersoll-Sergeant lrill Compan 
(pheumatie tool department “6 Cortland 
street, New York Bulletin No. ZOOL deseri 
ner the Little Jap drill fo use in rock ey 
cavation Iilust d. Gxt, pp. 20, paper 

Consolidated Engine Stop Company 


1 
New York Booklet telling about 
the Monarch engine-stop and 


Broadway 


speed 


tem I s is strated and contains a pa 
tial list of installation x, pp. 2 pra pe 
Cincinnati Planer Company, Brighton Sta 

n, Cincinnat ‘) 1th italog of variabl 
speed planers rl mtains ver ne halt 
me llustrations of the various types ( 
| ners nd a st user Oxt)*, py i), p 
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American Injector Company, Detroit, Mich. 
1905 catalog of automatic injectors, ejectors, 
jet pumps, fire plugs, grease cups, ete. This 
contains tables and some practical questions 


and answers. Illustrated. %31%4x6, pp. 70, 
paper 

Northern Electrical Manufacturing Com 
pany, Madison, Wis. Bulletin No. 46 describ 


ing and illustrating some late developments 
in direct-current generators and showing their 
application to various machines. 7x10, pp. 
o2, paper. 

arsell & Weed, 129-131 West Thirty-first 
New York. Bulletin 9051, describing 
Brocksmith dynamo castings and complete ex 
including dynamo, motor, 


Illustrated. 


street, 
perimental ontfits, 
dynamotor, 
6x, pp. 24, paper. 

Bb. F. Barnes Company, Rockford, Ill. 1905 
catalog, entitled “Twentieth Century Machine 
Tools.” This contains descriptions, illustrations 
and specifications of drills, lathes and water 
tool grinders, also telegraph and cable code. 
pp. 74, paper. 

American Woven Leather Belting Company, 
Fuller Building, Springfield, Mass. Catalog 
describing woven leather belt, which the com 
pany acquired the exclusive right to 
manufacture in the United States. Illus 
trated. 6x9, pp. 31, paper. 


motor-generator, ete. 


514.x8S4, 


has 


Company, 94 

Booklet en 
Selecting 
about 
Illus 


Eleetrie Ignition 
Providence, R. 1. 
“Points to Be Considered in 
an Igniter,’ which information 
the igniter made by company. 
trated. 38144x6, pp. 16, 


Goodson 
Point 
titled 


street, 


gives 
this 
paper. 

Nochester, N. Y. 
Laws: Rules of 
This information 
for electricians or and 
list of articles made by this company, includ 
fuse 


Electric 
entitled 


Rolfe 
Booklet 


Practice.’ 


Company, 
“Electric 
contains useful 


those interested also 


bells, buzzers, 
34x6, pp. 34, paper. 

The Simplex Manufacturing Company, 140 
Nassau street, New York and Hartford, Conn. 
entitled “Devices to Meet the De 
which the combination 
hack-saw, safety auto 


ing Schwarz universal 


boxes, ete Illustrated. 


took let 
mand,” and describes 
bench-filer and 
matic envelope sealer and postage stamp strip 
Illustrated. 514%x 


valve, 
per made by this company. 
7. pp. 16, paper. 

Electro-Dynamic Company, Bayonne, N. J. 
Circular No. 7-A, Series “B,”’ giving price list 
of C. & H. “Compound” non-reversible start 

Circular No. 
and describing 
constant-speed motors and 
_ 
interpole 


ing and regulating rheostats. 
11, Series “B,” illustrating 
types “S’’ and “L” 
Circular No. 12, 
and describing 


generators Series 
superseding No. } 
variable-speed motor. 
The 
Department, 


Westinghouse Companies’ Publishing 
Pittsburg, Pa., has sent us ad 
of a publication which it is pre 
distribution at the Internationa! 
Washington. This is a 


vance 
paring for 
Railway Congress at 


copy 


very pretty book telling about the Westing 
house Companies in the railway and indus 
trial fields, and containing very fine half 
tone illustrations, among them a picture of 


George Westinghouse. 71x10, pp. 67, paper. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue. 
inswers addressed to our care will be for 
warded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 


Punches & dies. Wal.M.Wks.,Waltham, Mass. 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 
Turret lathe work, light machinery, tools, 
models, ete. Metal Novelty Co., Elgin, Il. 
Light and fine mach'y to order; models and 


elec. work specialty. E. O. Chase, Newark, N. J. 
Machinist Table—Standard steam, gas and 
water pipe tapping sizes; 5c., stamps. FE. E. 


Meyer, Allegheny, Pa. 


AMERICAN MACHINIST 


Automatic machines, construction and de 
signs; undertake manufacturing; experimen- 
tal. 568 West Broadway, New York. 

Wanted—Grinder for horizontal surfaces, 
6x24 in. ; must be in good condition and a bar 
gain. Box L, Station B, Cincinnati, Ohio. 

Draftsman desires to do mechanical design- 
ing or general drafting work at home, after 
office hours, in New York. Address W., care 
AMERICAN MACHINIST. 

Established firm wants additional metal ar 
ticles, tools or machines to manufacture; will 
buy desirable business, patent or idea. Ad- 
dress Box 139, AMERICAN MACHINIST. 

Dies, jigs and fixtures; tools designed for 
special work; manufacturer of clockwork spe 
cialties and intricate mechanical instruments. 
I). S. Plumb, 57 E. Park st., Newark, N. J. 


Wanted—Canadian right to build machine 
of established reputation; plant and equip 
ment the very best for 500 men. Address 


‘Business,’’ Box 99, AMERICAN MACHINIST. 
W. H. Chappell, the best machine shop or 
ganizer, manager, critic and cost-cutter in 
America, solicits correspondence’ regarding 
temporary engagements. Box 57, AM. 


For Sale. 


For Sale—AMERICAN MACHINIST, 1884 to 
1902. For particulars address J. E., care A. M. 

For Sale—U. S. patent rights for small ma 
chine of established reputation ; demand great 
enough to keep large factory now running 
night and day. For particulars apply to Box 
98, AMERICAN MACHINIST. 


For Sale—Patent issued 1900, automatic 
lock for dumbwaiters, hoists, elevators, etc. ; 
have sold over 8,000; able man could clear 


$5,000 to $15,000 yearly ; manufacturers and 
mechanics with capital should investigate; 
low price. Address *“‘Patent,”’” AMER. MACH. 

Owing to the death of Mr. Robert Cowley, 
for many years senior member of the firm of 
Riley & Cowley, of South Brooklyn, N. Y., 
marine and general machinery builders, the 
entire equipment of the shops owned and oper- 
ated by this well-known firm will be sold at 
private sale. Examination can be made be 
tween 8 A. M. to 4 P. The shops consist 
of the following: Machine shop, blacksmith 
shop, pattern shop, besides office equipment 
and storehouse, and are located at Richard 
and Bowne streets, South Brooklyn, N. Y., 
near Hamilton Ferry. 


Business Opportunities. 


Mechanical engineer, with long, practical ex 
perience, wishes associate to form an engi 
neering company on equal-amount basis: me 
chanie preferred. Box 144, Amer. MAcn. 

Satisfaction Guaranteed..—_We build special 
machinery, machine parts, interchangeable ma- 
chinery, punches and dies; gear cutting, etc. 
The John R. Williams Co. Machine Works, 
114-116 Liberty St., New York; 120-126 Pa 
cific St., Newark, N. J. 


Wants. 


Situation and Help Advertisements only in 


serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under tivo lines ac 
ecpted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 


addressed to 
{pplicants may 


ensuing week's issue. inswers 
our care will be forwarded. 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de 


stroved without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents Only bona fide situation want or 


help want advertisements inserted under this 
heading tyency advertisements must be 
placed under Miscellaneous Wants 


Situations Wanted. 


Classification indicates 
advertiser, nothing else. 


present address of 
CONNECTICUT. 

Al metal patternmaker of 10 years’ expe 
rience on hand, and molding machine pat 
terns, wants a position. Box 149, A. M. 

ENGLAND. 

Two young draftsmen (English) desire sit 
uation anywhere in Canada; well up in pres- 
sure and suction gas plant design, pneumatic 


and general; sound technical training. Box 
135, AMERICAN MACHINIST. 
INDIANA. 

Technical graduate, 4 years’ experience 


with gas and gasoline engines, wants position 
in drafting room or in the shop. Box 119, 
AMERICAN MACHINIST. 
MASSACHUSETTS. 
Mechanical draftsman wishes position. Ad 
dress Box 148, care AMERICAN MACHINIST. 
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An expert designer of electric and hy 
draulically operated valves is open for a posi 
tion. Box 150, AMERICAN MACHINIST. 

Man with long experience on duplicate 
work and tools for the same wants position 
as superintendent or general foreman. Box 
147, AMERICAN MACHINIST. 

Wish to represent a good steel or brass mill 
for New England; commission basis preferred, 
I to pay my own expenses; have had extensive 
experience in metal line, both in manufactur 
ing and on road; can give best of references 
from manufacturers throughout New England 
Box 140, AMERICAN MACHINIST. 

NEW JERSEY. 

Wanted—By young man of experience, po 

sition as superintendent (or assistant) of fac 


tory manufacturing small or medium sized 
machinery; technical graduate; East pre 
ferred. Box 145, AMERICAN MACHINIST. 


NEW YORK. 
Mechanical superintendent desires position ; 
expert on kerosene oil engines. Box 143, A. M 
Machinist: thorough mechanic; all-around 


experience on small work; references. Box 
134, AMERICAN MACHINIST. 

First-class mechanic; experience on auto 
matic machines, punch, die and tool work, 
small experimental work. Box 133, AM. M 

General machinist on engines, new, and re 
pairs: understand gas and oil engine con 


struction; can design smaller sizes of the 
latter. Box 107, AMERICAN MACHINIST. 
Situation as expert designer of tools, jigs 
and fixtures, together with making and appli 
cation of same; is open to consider a new posi 
tion in this line. Box 141, AMER. MACHINIS' 
Position is desired by an expert in the manu 
facture of accurate interchangeable machin 
ery, to take full charge of the designing of 
labor-saving tools and the manufacturing of 
product. Box 142, AMERICAN MACHINIS1 
Mechanical engineer, gas engine expert, ex 
tensive experience in designing, testing and 
building of internal combustion engines, able 
to introduce gas engine building, wants posi 
tion as chief engineer or superintendent, even 


tual representative. Box 124, AMER. MAcH 
OHIO. 
Superintendent of tool works seeks wider 
field of operation and _ solicits correspon 


dence with parties in or near New York city. 
Address Box 108, AMERICAN MACHINIST. 
PENNSYLVANIA. 
Broadly qualified superintendent and mas 


ter mechanic desires change; technical edu 
eation; drop forge, press work, track tools: 


18 years in machine shop and drawing room 

Box 118, AMERICAN MACHINIST. 
Foreman—Toolroom or shop; hustling in 

ventive young man; wide experience on tools, 


metal stamping, general machinery; modern 
systems and methods, designer, labor and 
time savers; vicinity New York or Phila 


Box 146, AMERICAN MACHINIST. 


VERMONT. 

Mechanical draftsman wants engagement: 8 
years’ practical experience on valves and fit 
tings for gas, water, steam; special hydraulic 
machinery for water works filtration; refei 

ences. J. H., AMERICAN MACHINIST. 
WEST OF 
Superintendent of 
chine shop desires position ; 
man, superintendent or foreman; wide pra 
tical experience; designer of tools, jigs and 
special machinery. Address Box 122, A. M 


Help Wanted. 

Classification indicates 
advertiser, nothing else. 

CANADA, 

Wanted—First-class toolmakers. 
Ross Rifle Co., Quebec, Canada 

Wanted—First-class draftsmen on tool and 

gauge work. Apply Ross Rifle Co., Quebec, 

Canada. 


MISSISSIPPI. 
and general ma 
traveling sales 


engine 


present address of 


Apply to 


CONNECTICUT. 

Wanted—Good all-around machinists on 
engine and general machine work; good pay 
and steady work. U. 8S. Rapid-Fire Guo & 
Power Co., Derby, Conn. 

Wanted—A modern, up-to-date general fore 
man of experience and ability, to handle about 
50 men; no application considered by men out 
of work. Address ‘‘Motor,” care AM. Macu 


GEORGIA 


Wanted—Man to take charge of toolroom: 
must be capable of installing system; have 


ideas as to tools, jigs and templets and he 

good mechanic; state age, class of work famil 

iar with, present connection and wages want 

ed. “Progress,”’ care AMERICAN MACHINIST. 
ILLINOIS. 

Two draftsmen with electrical and me 
chanical experience, by Chicago company ; 
state age, education, past employers and sal 
ary expected. Box 128, AMERICAN MACHINIST. 














18, 1905. 


May 


Patternmakers.—A large manufacturing 
company has vacancies for several pattern- 
makers; must be familiar with engine work 
and general heavy machinery patterns. Ad- 
dress, with full particulars, Box 34, Am. M. 


A thoroughly competent factory superin- 
tendent is wanted by a Chicago company 
manufacturing small machines; must be up 
on shop economies, possess executive ability 
and be able to get out goods; no attention 
will be paid to answers that do not state 
name, age, experience, salary wanted and give 
references. Box 115, AMERICAN MACHINIST. 


INDIANA. 


Wanted—Machinist; a 
fitter on screw machines. 


first-class man as 
Box 392, Am. M. 
MASSACHUSETTS. 
Foreman; 5 to 10 years’ 
poo press work; $30 per week. 
A., Employment Department, 
aie 
Wanted—yYoung man with at least slight 
knowledge of the theory of gears, for office 
work, by gear jobbing firm; state age and 
experience ; references required. Address Box 


experience on 
Write Y. M. 
Springfield, 


138, AMERICAN MACHINIST. 

MICHIGAN. 
Wanted—Thoroughly competent toolmaker 
as foreman of tool department in large brass 
factory, manufacturing valves, engine trim- 
mings, ete. ; only first-class man wanted; state 
experience and salary desired. Box 136, A. M. 


Wanted—Machinists and experienced tool- 
makers. Detroit is growing rapidly as an 
industrial center. There is a_ scarcity of 
good machinists who are accustomed to all- 
around accurate work by modern and up-to- 
date methods. To honest, competent men 
who will “do things” steady work and first- 
class wages are waiting. State experience, 


AMERICAN MACHINIST 


NEW JERSEY. 
Wanted—A competent mechanical drafts- 
man for work on condensers, pumps, etc. ; lo- 
cation near New York. Address, stating age, 
experience, etc., Box 114, AMER. MACHINIST. 
Lathe, planer and boring mill operators 
wanted for night shift; those accustomed to 
machine tool work preferred; steady work 
and good pay to good men. Address the Pond 


Machine Too! Co., Plainfield, N. < 
First-class boring-mill, lathe and planer 
hands should file application with us, as the! 


constant and rapid growth of our business is 
always calling for additions to our force; 
our plant is modern in every respect and is 
located in a suburb of New York, where there 
is plenty of room, air and sunlight. Remem 


ber, we pay first-class wages and want only 
competent men. Henry R. Worthington Hy- 


Works, Harrison, N. . 
NEW YORK. 


draulic 


designer, plenty work, wants 
partner with ability. Box 137, AMeR. Macu. 
Wanted—Three good draftsmen with me- 
chanical knowledge to design pumps and hy- 
draulic machinery; technical graduates pre 
ferred. Box 106, AMERICAN MACHINIST. 
Assistant manager for New England corpo- 
ration; executive; salary $1,200; other posi- 
tions on file; send for 


list and particulars; 
outline your experience. Business Opportunity 


Draftsman, 


Co., 1 Union Square, New York. 
OHIO 
Wanted—Floor and machine hands; good 


employment. Brown-Cochran 


wages; steady 
Lorain, Ohio. 


Co., Globe st., 
PENNSYLVANIA. 

Machine and floor hands, familiar with ma- 

chine tool work. Standard Engineering Works, 








at once at steel works in Eastern Pennsyl- 
vania. “Mechanical,” care AMER. MacH 
Wanted—-Several first-class instrument mak 


ers. Apply in person or by letter to Employ 
ment Department, Westinghouse Electric & 
Manufacturing Co., East Pittsburg, Da 
Wanted— One diemaker and one toolmaker ; 
only first-class workman need apply; state 
experience and wages exper ‘ted Address 
Ridgway Dynamo & Engine Co., Ridgway, Pa 


Wanted—Experienced draftsmen in electri 
cal apparatus, switchboards, motors and gen 
erators; only first-class men need apply; 
state experience and salary expected. Address 
sox 102, AMERICAN MACHINIST 

Wanted—Machinist to 


assemble engines by 


contract, also one to do machine work, or one 
man to do both; only men with experience 
need apply; chance for hustling man who 
knows how to do high-class work to make big 
money. Sox 100, AMERICAN MACHINIS1’ 
TEXAS 
Wanted—Superintendent for our machine 
shop, working about 30 men now, but expect 
to enlarge shortly; our work is general re 
pairs on sawmill, cotton oil mill and sugar 
machinery engines, locomotives, marine en 
gines and pumps: we also build new rotary 
pumps and other. machines on orders; have 
no special machine line that we manufacture ; 
our general foundry is well equipped and un 
der capable management; must be competent 


work, a handler of 
Address, with 
work, salary, 
Co., Houston, 


to make estimates on all 
men—in fact, a first-class man 
full particulars as to former 
ete., Dickson Car Wheel 
Texas. 
WEST OF 
Wanted—A strictly first-class machinist as 
foreman of a small machine shop: must be 
capable of handling the entire business con 


MISSISSIPPI 


age, references and full information. Cadil- | E!!wood City, Pa. nected with the shop: a good position for the 
lac Automobile Company, Detroit, Mich. Experienced mechanical draftsman wanted right man. Address “lowa,”’ care AM. MACH. 
. . 
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Abrasive Material Co., Phila., Pa.| draulic chines, Horizontal Boston Gear Works, Boston, Mass. 


Niles-Bement-Pond Co., New York. 


| Watson-Stillman Co., New York. 


a. ae Co., Niaraga Falls, 
= * 
National Corundum Wheel Co., | 


Buffalo, 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
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Mass. 

Air Lifts 

Ingersoll-Sergeant Drill Co., New 
York. 


Arber Presses 


Barnes Co., W. F. & John, Rock- | 
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| Warner & Swasey Co., 


delphia, Ta. 
Henley Pub. Co., Norman W., 
New York. 
Boosters 
Cc & C Elec. Co.. New York. 
Crocker-Wheeler Co., Ampere, N. J. 
General Elec. Co., New York. 
Sprague Elec. Co., New York. 
Stanley Elec. Mfg. Co., Pittsfield. 
Mass. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


B. F., 
W. F. & John, 


Rockford, Il. 


Rock- 

ford, Ill 
Beaman & Smith Co., Provi., R. I. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 


Barnes Co., 
Barnes Co., 
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Vandyck Churchill Co., New York. 


Warner & Swasey Co., Cleveland, 
Ohio. 
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Churchill Co., New York 
Cleveland, 
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Cabinets, Tool 


armstrong Bros. Tool Co., Chi- 
cago, 

Calipers | 
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See Grinding Wheels. 
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Nolte Brass Co., Springfield, O. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
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Massey Mach. Co., Watertown, 
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U. S. Foundry & Sales Co., South 
Norwalk, Conn. 

Castings, Steel 

Baidwin Steel Co., New York. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co, An- 
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Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

| Hendey Mach. Co., Torrington, 
Conn. 

Phoenix Mfg. Co., Hartford. Ct. 

Pratt & Whitney Co. Hartford, 
Conn. 

Whiton Machine Co., D. E., New 


London, Conn. 
Centers, Planer 


New Haven Mfg. Co., New Haven, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn. 


Chains, Driving 


Boston Gear Works, Boston, Mass. 
Diamond Chain & Mfg. Co., In 
dianapolis, Ind. 
Jeffrey Mfg. Co., The, 
Co., Phila., Pa. 


Ohio. 
Link Belt Engr. 
Morse Chain Co., Trumansburg, 
Whitney Co., Hartford, Ct. 
Chucking Machines 


Columbus, 


Mfg. 


American Tool Works Co., Cin- 
cinnati, O. 
| Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Mach. Co., 
Cleveland, O. 
Draper Mach. Tool Co., Worces 
| ter, Mass. 
| Gisholt Mach. Co., Madison, Wis. 
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Why is this 


“Whitney Hand (Feed) 
Milling Machine 


used in preterence to all others by 
U. S. Government, Western Electric 
Co., Underwood Typewriter Co., 
Smith & Wesson, Hopkins & Allen 
Arms Co., Standard Adding Machine 
Co., Smith Typewriter Co., leading 
Automobile Manufacturers, etc., etc.? 
Possibly it is because we make more 
of a specialty of Hand Millers than 
any other company ia the world, and 
give our customers greater return for 
their investment by way of quality, 
quantity, range and efliciency. 
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DIAMETER 
PITCH OF 
ROLL 
. 5 . 
lin. | 3 in. Ne Y 
cin. | 4 in. an ~~ For 7 
lin. | ~ These Are “WHITNEY STANDARDS CHAINS 
a. Devuavea s IN. The Pitch Sizes and Diameters 
. in IM advance uniformly in perfect proportion. They habe Broken all Records for Effi 
2. co ciency, and have been adopted for most of the leading American Cars, including 
y] in. ; in “Acme” “Axuto-Car Equipment” “Baker” “Bramwell” ‘Cadillac’’ 
Columbia” “Corbin” “Champion ” “Eelwell-Parker” “Ford”’ 
“Franklin” “Grout” “Gaeth’” “Gibbs” “ Hfartford Motor Street 
Sweeper” “Hinox’”’ “Lenawee” “Miitchell’” “Mfoline’” ‘“Milatheson’”’ 
“Milwaukee Four-Wheel Drive” ‘“Mlanhattan” “Olds” ““Pope-Hartford” 
DIAMETER “Pierce-Racine” “Prescott” “Queen” “KFKambler” “Stearns’’ “Som- 
PITCH OF mer” “Snell” “Thomas 50 and 60 H.P.” “Tourist” “Wayne” “West- 
ROLL ern-Electric.”’ 
[ in. A in. 2 
: These are the Old or Competing Standards 
1 ; : { 
4 IN. ~ In. The PITCH SIZES advance uniformly, but the DIAMETERS are irregular and 
1: 3: not in perfect proportion. 
2 in. 4 in. 
3 in | in All chain manufacturers have 
» Bases ; \. adopted “Whitney ”’ geen p itney 0, 
oy in {! in ! for the new sizes 134 in. 
. 8 Il. | | 9 in. Pitch. DRUG La 
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Chucking Machines —(Cont’d 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Quint, A. D., Hartford, Conn. 


“— & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


eee Mfg. Co., T. R., Brook- 
yn, ?- 

— & Co., R. H., New Haven, 
nn. 

Butler Chuck Co., Greenfield, 
Mass. 


ae ge Twist Drill Co., Cleve- 

an 

Cushman Chuck Co., — ct 

Goodell-Pratt Co. Greenfield, 
Mass. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 


ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., E., New 


London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Gisholt Mach .Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co, New 
Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York. 

~— Chuck Co., New Britain, 
Co 

Ww sahentt Chuck Co., Oneida, N. Y. 

Whiton Mach. Co.,’ D. . New 
London, Conn. 

Chucks, Planer 

Niles-Bement-Pond Co., 

Skinner Chuck Co., 
Conn. 

Chucks, Split 

Faneuil Watch Tool Co., 
fass. 

Circuit Breakers 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Clamps 


Taylor Mfg. Co., vas. L., Bloom- 
eld, N. J. 


Clutches, Friction 


Caldwell, - & Co., H. W., Chi- 
cago, 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Mchy. Co. ‘New Haven, 
Conn. 

—— Watch Tool Co., 


New York. 
New Britain, 


Boston, 


Boston, 


Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

New Haven Mfg. Co., 
Conn. 

Niles-Bement-Pond Co., 


New Haven, 
New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Clatches, Magnetic and 
Electrical 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 


Electric Controller & Supply Co., 
Cleveland, O. 


Coils 
Standard Welding Co., Cleve., O. 
Compound, Pipe Joint 


Dixon Crucible Co., Jos., 
City, WB. d. 


Compressors, Air 
hee Mehy. Co., 
A., Milwaukee, 
Co., St. Louis, 
General Pneumatic Tool Co., Mon- 


tour Falls, N. Y. 
Herron & Bury Mfg. Co., Erie, Pa. 


Jersey 


Bradford, 
¢ hristensen, N. 


Curtis & Co. Mfg. 
Mo. 


Ingersoll-Sergeant Drill Co., 

; New York. 

nternational Steam Pum Co., 
New York. , 

Rand Drill Co., New York. 

Cones, Friction 

Evans Friction Cone Co., Boston, 


Mass. 





Connecting Rods and Straps 
Leard, Wm. E., New Brighton, 
Pa 


Standard Connecting Rod Co., 
Beaver Falls, Pa. 


Tindel-Morris Co., Eddystone, 
Pa. 

Contract Work 

Blanchard Mach. Co., Boston, 
Mass. 

Controllers and Starters, 


Electric Motor 

American Elec. & Controller Co., 
New York. 

Cutler-Hammer Mfg. Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, 

General Electric Co., New York. 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Coping Machines 

a Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 


Correspondence Schools 
See Schools, Correspondence. 


Counterbores 

Slocomb Co., J. T., Provi., R. I. 

Countershafts 

Almond =. Co., T. R., Brook- 
yn 

Builders’ Iron Fdry., Prov., R. I. 

Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Counters, Machinery 


Durbrow & Hearne Mfg. Co., New 
York. 

Counting and Printing 
Wheels 


Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 
Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 
Caldwell & Son Co., H. W., Chi- 
cago, Il 
Phila., Pa. 


Cresson Co., Geo. V. 
Davis Mach. Co., Ww. P., Roches- 


ter, N. Y. 

Electric Controller & Supply Co., 
Cleveland, O. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
, New York. 
Cranes 


Brown Hoisting Mach. Co., New 
York 


ork. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

os Crane & Car Co., Wick- 

e, O. 

Coburn Trolley Track Co., Hol- 
yoke, Mass 

a oy & Co. “Mfg. Co., St. Louis, 
Mo 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Lane Mfg. Co., Modelo vt 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co, New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Milwau- 


kee, Wis. 
Wm., Phila., Pa. 


Sellers & Co. ’ 
Vandyck Churchill ‘Co., New York. 


Crank Pin Turning 
Machines 


Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

ages, Wm. E., New Brighton, 
"a 


Standard Connecting Rod Co., 
Beaver Falls. Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 
Dixon Crucible Co., 
City, N.. J. 
Cupolas, and Ladles, Foun- 
dry 
Northern Engineering Works, De- 
2. 


troit, Mic 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. Ww. Phila., Pa. 


Stevens, F. B., Detroit, Mich. 
Cut Meters 


Warner Instrument 
Wis. 


Jos., Jersey 


Co., Beloit, 





Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., flermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

ae ‘Twist Drill Co., Cleve- 


and, O. 
_....™ Milling Mach. Co., Rock- 
ford, 
Morse’ Twist Drill & Mach. Co., 
New Bedford, Mass 


Pratt & Whitney Co., Hartford, 
Conn 

Rogers, John M., Boat, Gauge & 
Drill Works, Gloucester City, 

Standard Tool Co., Cleveland, O. 

a Twist Drill Co., Athol, 
Ma 


Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davis Mach. Co., W. P., 
ter, NN. ¥. 

Hurlbut- Rogers Mach. Co., South 
Sudbury, Mass. 


Roches- 


Newton Mch. Tool Wks., Phila- 
delphia, Pa. 
Pratt & Whitney Co., Hartford, 


Conn. 
Vandyck Churcnill Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 
Billings & Spencer Co., Hartford, 


Conn. 
oO. K. Ta Holder Co., 


ox Shelton, 
Pratt "& Whitney Co., Hartford, 
Conn. 
Diamond Tools 
Dickinson, Thos. L., New York. 


Osgood, J. L., Brooklyn, N. Y. 
Steel Set Diamond Co., New York. 
Dies, Sheet Metal 
Bliss Co., E. W., Brook! 


. oe 
Nisgare Mach. & Tool Wks., Buf- 


Perkins Mach. Co., Warren, Mass. 
Dies, Threading, Opening 


Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co., 

Pratt & Whitney Co., 
Conn. 

Dowel Pins 


Winkley Co., Hartford, Conn. 


Drafting Machines 


Jniversal Drafting Mach. 
Cleveland, O. 

Drawing Boards and Tables 

Keuffel & Esser Co.. New York. 

Rich, J. & G., Philadelphia, Pa. 


Drawing Materials 


Erie, Pa. 
Hartford, 


Co., 


Alteneder & Sons, Theo., Phila- 
delphia, Pa. 
Keuffel & Esser Co., New York. 


Drill Blocks and Gages 


Taylor Mfg. Co., Jas. L., Bloom- 
field, N. J. 


Drilling Machines, Bench 


Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer. Worcester, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 
Bickford Drill & Tool Co., Cin- 


cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Dallett Co., Thos. H., Phila., Pa. 


Niles-Bement-Pond Co., New York. 
Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O 


Barnes Co., B. F., Rockford, IIl. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Ma 

Bickford Drill & Tool Co., Cincin- 


nati, O. 
Dallett Co., Thos. H., Phila., Pa. 
ro Planer Co., Mark, Nashua, 
. 





Drilling Machines, Maltiple 
Spindle—Continued 

Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., V. 

Garvin Mach. Co., New "York. 

Harrington, Son & Co., Edwin, 
a ae Pa. 

McCabe, J. J., New York. 

Moline Tool Co., Moline, Ill. 

National Auto. Tool Co., Dayton, 

hio. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

hey Tool & Supply Co., New 
Yor 


Drilling Machines, Portable 
Coates Clipper Mfg. Co.. Worces- 


ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 
Cincin., O. 


Hisey- Wolf Mch. Co., 
Niles-Bement-Pond Co. , New York. 
Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dreses Mach. Tool Co., Cin., O. 


Fairbanks Co., New York. 

Fosdick Mach, Tool Co., Cin., O. 
Harrington, n & Co., Edwin, 

Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., O. 
Niles- Bement-Pond Co., "New York. 
Prentiss Tool & Supply Co., New 


York. 
Roos & Mill, Cincinnati, O. 
Vandyck Churchill Co.. New York. 


Drilling Machines, Turret 


Niles-Bement-Pond Co., New York. 

Quint, A. D., Hartford, Conn 

Vanderbeek Tool Works, Hart- 
ford, Conn. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blaisdell & Co., P.. Worcester, 


Mass. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co.. Cin- 
cinnati, 


Dallett Co., Thos. H.. Phila., Pa 

Davis Mach. Co., Ww. W6 Roches- 
ter, N. 

Fairbanks Me New York. 

— Mach. Tool Co., Cincin- 


oO. 
Gould '& Eberhardt, Newark. N. J. 
Harrington, ~~ Co., Edwin, 
hey ne Oy 
— Mfg. Co., Hart- 


Hill, Calrke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Ill. 
Le Blond Mach. Tool Co.. R. K., 
Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mcbry. Co., 
Chicago, Ill. 
a Machine Co., Rock- 
ord, 3 
New Haven Mfg. Co., New Haven, 


onn. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Sibley Machine Tool 


Co., South 
Bend, Ind. 
en. Gas Engine Co., Plain- 
field, J. 


Vandyck NGhurehill Co., New York. 


Whitney Mfg. Co., Hartford, 
Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Providence, 
Rg. f. 

Standard Tool Co., Cleveland, O. 

Drills, Pneumatic 

Allen, Jno. F., New York. 


Ciscened Pneu. Tool Co., Cleve- 
land, 

General = 
Falls, N. Y. 

—* Sergeant Drill Co., New 


Tool Co., Montour 


International Steam Pump Co., 
New York. 
Niles-Bement-Pond Co., New York. 


Rand Drill Co., New York. 
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Drills, Hand 


Dallett Co., Thos. H., Phila., Pa. 
Liisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 


Drills, Rail 
Foote, Burt & Co., Cleveland, O. 
Niles-Bement-l’ond Co., New York. 


Drills, Spindle 


Three Rivers Tool Co., Three 
Rivers, Mich. 

Drills, Ratchet 

Billings & Spencer Co., Hartford, 


Conn. 
Parker Co., Chas., 
Pratt & Whitney 


Conn. 
Standard Tool Co 


Meriden, Conn. 
Co., Hartford, 


.. Cleveland, O. 


Drying Apparatus 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 

Cc & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, 
N. J. 

Eck Dynamo 6 Motor Works, 
Belleville, N. 

sant Co., Bayonne, 


Electro 
N. J 


General Electric Co., New York. 


Jantz & Leist Elec. Co., Cin., O. 
National Elec. Co., Milwaukee, 
Wis. 


Northern Elec. Mfg. Co., Madison, 
Wis. 


Ridgway Dynamo & Engine Co. 


Ridgway, Pa. 

= & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co.. Chicago, Ill. 

Sprague Elec. Co., New York. 

Stanley Elec. Mfg. Co., Pitts- 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. Co., Cincin., O. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 
American Elec. & Controller Co., 
New York. 
Cutler-Hammer Clutch Co., Mil- 

waukee, Wis. 
Electric Controller & Supply Co., 
Cleveland, ¢ 


Electro Dynamic Co., Bayonne, 
N. J. 

General Elec. Co.. New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, i, 

Stanley Elec. Mfg. Co., Fit 
field, Mass. 


Triumph Elec. Cincinnati, O. 
Westinghouse Bioctrie & Mfg. Co., 
Pittsburg, Va. 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Electric Controller & Supply Co., 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., O. 


Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 


lo 


Morse, Williams & Co., Phila., Pa. 


Emery Wheel Dressers 

Desmond-Stephan Mfg. Co., Ur- 
bana, O 

Diamond Saw ma Stamping Wks., 
Buffalo, , 

Heald Dhies 
Mass. 

Standard 


Co., Worcester, 


Tool Co., Cleveland, O. 
Emery Wheels 
See Grinding Wheels. 


Enclosures, Tool-room 
Merritt & Co., Vhiladelphia, Pa. 


Engineer, Consulting, and 
Architect 

Thompson, Hugh L., Waterbury, 
Conn. 

Engineers, Electrical 

Crocker-Wheeler Co., Ampere, 
N. J. 

Engines, Automobile 

Franklin Mfg. Co., Syracuse, 
| es 

Olds Gasoline Engine Works, 


Lansing. Mich. 





Engines, Gas and Gasoline 


Abenaque Mach. Wks., Westmin- 
ster Station, Vt. 
Backus Water Motor 

ark, N. J. 
Columbus Mach. Co. Pee er oO. 


Co., New- 


Foos Gas Eng. Cae Spr ringfield, O. 

Jacobson Mach. & Mfg. €o., War- 
ren, Pa. 

Mietz, August, New York. 


=e Gas Engine Co., Dayton, 

Ohio. 

Olds Gasoline Engine Wks., Lan- 
sing, c 

Struthers-W ells Cco., 


Engines, Oil 
Mietz, August, 


Warren, Ia. 


New York. 


Engines, Steam 

Buffalo Forge Co., Buffalo, 

Rand Drill Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co.. Warren Pa. 

Sturtevant Co., B. F., Uyde Park, 
Mass. 


Engraving Machinery 


N. ¥. 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition, Machinery 


Philadelphia Bourse, Vhila., Pa 


Fans, Electric 
General Electric Co., New York. 
_| Northern Elec. Mfg. Co., Madison, 


yi 
Sprague Elec. Co., New York. 


Sturtevant Co., B. F., Hyde lark. 
Mass. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 
Fans, Exhaust 
Sturtevant Co., B. F., 

Mass. 

Files and Rasps 
Barnett Co., G. & H., Phila., Pa. 
Hammacher, Schlemmer & Co., 

New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P., New York. 

Filing Machines 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Filler, lron 

Clark Cast Steel 

Shelton, Conn. 
Filters, Oil 


Houghton & Co., 
phia, Pa. 


Fittings, Brass 
Nolte Brass Co., Springfield, O. 
Flexible Shafts 


Hyde Park, 


Cement Co., 


E. F.. Philadel- 


Chicago _ Shaft Co., Chi- 
cago, 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Forges 


Boynton & Vilummer, Worcester, 
Mass. 


ms | & Son, C. C., Syracuse, 
Buffalo Forge Co., Buffalo, N. Y. 


erent Drill Co., New 
ork. 
Miner & Peck Mfg. Co., New 


Haven, Conn. 
Sturtevant Co., 
Mass. 


B. F., Uyde Park, 


Forgings, Drop 


Billings & Spencer Co., Hartford, 
Conn. 

Erie Forge Co., Erie, Pa. 

Williams & Co., J. H., Brooklyn, 

Wyman & Gordon, Worcester, 


Mass. 
Forgings, Hydraulic 


Wyman & Gordon, Worcester, 
Mass. 

Forgings, Steel 

Baldwin Steel Co., New York. 

Erie Forge Co., Erie, Pa. 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Wyman & Gordon, Worcester, 
Mass. 


Forming Machines 


Ilartford Mch. Screw Co.. 
ford, Conn. 


Hart- 





Foundry Furnishings 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila.. Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. 
Mass. 
Furnaces, Gas 
Am. Gas Furnace Co., N. Y. City. 
Chicago Flexible Shaft Co., Chi- 
cago, Ill. 
Westmacott Co, J. M., 
dence, R. 1. 


Provi- 


Furniture, Machine Shop 

New Britain Mach. Co., New Brit- 
ain. Conn. 

Gauges, Recording 

Bristol Co., Waterbury, Conn. 


Gauges, Standard 
Brown & Shurpe Mfg. Co., Provi- 


dence, R. 1. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. ¥ 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
tej Works, Gloucester City, 

Sawyer Tool Mfe. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. 1. 

Starrett Co., L. S., Athol, Mass. 

Gauges, Steam 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 

Adams Co. Dubuque, lowa. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Go., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

= Gear Shaper Co., Spring- 
eld, 4 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 
Bilgram, Hugo, 
Boston Gear Wks., 


Philadelphia, Pa 
Boston, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Philadelphia, Pa. 

Earie Gear & Mach. Co., Phila- 


delphia, Pa. 
Eberhardt Bros. Mach. Co., New- 
ark, N. J. 
Fawcus Mch. Co., Pittsburg, Va 
Fellows Gear Shaper Co., Spring 
field, Vt. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass 


Harrington, Son Co., Edwin 
Philadelphia, I’a. 

Horsburgh & Scott Co., The, 
Cleveland, 

Massey Mach. Co., Watertown, 


ee 4 
New Process Raw Hide Co., Syra- 
cuse, N: Y. 


Nuttall Co., R. D.. Pittsburg, Pa. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Philadelphia Gear Wks., Vhila- 


delphia, Pa. 
Sawyer Gear Wks., 
Simonds Mfg. Co., 


Cleveland, O. 
Pittsburg, la. 


Syracuse Raw Hide Co., Syra- 
cuse, N. 

Taylor-Wilson Mfg. Co., Alle 
gheny. Pa. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi 
cago, Ill 
Farrell Fdry. & Mach. Co., An- 


sonia, Conn. 
Franklin Mfg. Co., Syracuse, N. Y. 
Greenwald Co., I. & E., Cincin., O. 
Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 


F., Hyde lark, 





Gears, Rawhide 


Boston Gear Wks., Boston, Mass. 
Chicago Raw Hide Mfg. Co.. Chi- 


eago, Ill. 
Mach. Co., Vhila- 


Earle Gear & 
delphia, Pa. 

Fawcus Mech. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Horsburgh & Scott Co., Cleveland, 
Ohio. 

New Process Raw Hide Co., Syra- 
cuse, N. Y¥ 


Nuttall Co., R. D., Pittsburg, Va. 


Syracuse Raw Hide Co., Syra- 
cuse, N. Y 

Gears, Worm 

Albro-Clem Elevator Co., Philadel- 


phia, Va. 
Boston Gear Wks.. Boston, Mass. 
Fawcus Mech. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Morse, Williams & Co., Philg., Pa. 


Nuttall Co., R. D., Pittsbu & Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Graphite 

a. Crucible Co., Jos., Jersey 
Cit 


Obermayer Co., S., Cincinnati, O. 


Grinders, Center 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt. 

Grinders, Cutter 

Automatic Mach. Co., Greenfield, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Machine Co.. New York. 
Gould & Eberhardt, Newark, N. J. 
Greenfield Mach. Co., Greenfield, 


Mass. 

Heald Mach. Co., 
Mass. 

Hisey-Wolf Mach. Co., Cncin., O. 


Niles-Bement-Pond Co., New York. 
Norton Emery Wheel Co., Worces- 


Worcester, 


ter, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

— Co., Chas. G., Pittsburg, 
a. 


Grinders, Disk 
~~ & Co., Chas. H., Chicago, 


Diamond Mach. Co., Provi., R. I. 

Heald Machine Co., Worcester, 
Mass. 

Iroquois Mach. Co., New York. 

Ney, R. W., Kingston. N. Y. 

Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Drill 


Heald Mch. Co., Worcester, Mass. 

Niles-Bement-Pond Co., New York. 

Standard Tool Co.. Cleveland. O 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Portable 

Heald Machine Co., 
Mass. 

Hisey-Wolf Mach. Co., 


Worcester, 
Cincin., O. 
Grinders, Teol 

Armstrong Bros. Too! Chi- 


eago, Iil. 
Barnes Co., B. F., Rockford, III. 


Co., 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Diamond Mach. Ca... Prev. B._ 1. 


Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark. N. J. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland. O 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 
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‘ ," VE are not giving away anything except in 


formation—we're extremely liberal with 
that. But some of you are slow in asking 
for it. That's strange in view of the fact 
that the information we are ready to give is rela 
tive to a line of Grinding Machines which in 
variety and general excellence surpasses any to be 
found in America or abroad. 

It was the Landis Grinders that Revolution- 
ized Grinding Methods, that put grinding 
on a par with other high-speed operations of the 
times, that proved the possibility of grinding to 
within .0001% of absolute accuracy 

Ihe picture shows the No. 23 Plain Grinder, 
a little newer than most and possibly a little 
better. 


You wish information about—well, just tell 





us the nature of your grinding work and we'll 


vive you information about the right one 


No. 23. Plain Grinding Machine. 
12’ Swing. 42’ Between Centers 








LANDIS TOOL COMPANY, Waytesbore.Pa.U.S.A. 


AGENTS—Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio. Walter H. Foster Co., 
114 Liberty Street, New York. Cc. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, 
Berlin, Vienna, Stockholm, St. Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, 
Paris and Bilbao. A. R. Williams Machinery Co., Toronto. Williams & Wilson, Montreal, Canada. 














HOLLOW HEXAGON TURRET LATHES. 


No. 1—138 x 15 inch. No. 2—2% x 24 inch. No. 3—35 x 36 inch. 


For Rapid Production. 





No. 3—35 x 36 inch 


TURRET LATHES, SCREW MACHINES AND BRASS WORKING MACHINE TOOLS 


I'y Gla Sehu &s t Ke s.P 


The Warner & Swasey Co., Cleveland, Ohio, U.S. A. 


FOREIGN AGENTS.—Chas. ¢ rehill & Co., I i Birminzham, Manch 


Ss kholn Alfred H, Scha Cologne, Paris, B is Mi Fr. W i Yok sma H. W. Pet , Toron Will s& W o, 
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Grinding and Polishing Ma-| Hammers, Drop—Continued Indicators, Speed, Periph- | Lathes —Continued 

chines Niles-Bement-Pond Co., New York. eral Gisholt Machine Co., Madison, 
Besty & Co., Chas. H., Chicago, |] Perkias Mach. Co., Warren, Mass. | Warner Instrument Co., Beloit, Wis. 

Ill. Waterbury Farrel Fdry. & Mach. Wis. Greaves, Klusman & Co., Cin., O. 
Blount Co., J. G., Everett, Mass. Co., Waterbury, Conn. Harrington, Son & Co., Edwin, 
Brown & Sharpe Mfg. Co., Provi- Indicators, Steam Philadelphia, Pa. 

dence, R. I. Hammers, Pneumatic American Steam Gauge & Valve Hendey Mach. Co., Torrington, Ct. 
Builders’ Iron Foundry, Provi- | Cleveland Pneumatic Tool Co., Mfg. Co., Boston, Mass Hill, Clarke & Co., Boston, Mass. 

dence, R. Cleveland, O. Crosby Steam Gage & Valve Co Le Blond Mach. Tool Co &. &., 
Coates Clipper Mfg. Co., Worces- | Dallett Co., Thos. H., Phila., Pa. Boston, Mass Cincinnati, O. 

ter, Mass. Ingersoll-Sergeant Drill Co., New ‘ : Lodge & Shipley Mach. Tool Co. 


Diamond Mach. Co., Prov., R. I. 

Fairbanks Co., New York. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 


ass. 
Hill, Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry. Co., 

Chicago, Ill. 

Niles-Bement-Pond Co., New York. 
ee Elec. Mfg. Co., Madison, 


is. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Norton Grinding Co., Worcester, 
Mass. 
ea Tool & Supply Co., New 


ork. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rivett-Dock Co., Boston, Mass. 

Royersford Fdry. & Mach. Co., 
Royersford, Pa. 

Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland, O. 


Vandyck Churchill Co., New York. 

Vitrified Wheel Co., Westfield, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinding Wheels 

Abrasive Material Co., Philadel- 
hia, Pa. 

Adams Co., Dubuque, Iowa. 

Builders Iron Foundry, Provi- 
dence, R. I 


Carborundum Co., Niagara Falls, 


Diamond Mach. Co., Prov., 4 
Hampden Cor. Wheel Co., Bright. 
wood, Mass. 


Houghton & Co., E. F., Philadel- 
phia, Pa. 
National Corundum Wheel Co., 


Buffalo, N. 
Niles-Bement-Pond Co., New York. 


Norton Emery Wheel Co., Worces- 
ter, Mass 
4 Emery Wheel Co., Spring- 
d 
Vitrined “Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Grindstones and Frames 
Athol Machine Co., Athol, Mass. 
Niles-Bement-Pond Co., New York. 


Gun Barrel Machinery 


Diamond Mach. Co., Prov., R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Hack Saw Blades nt 
Frames 


Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 


West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 
Diamond Saw Ri Stamping Wks., 


Buffalo, N. 
Fairbanks Co " , York. 
Hoefer Mfg. Co., Freeport, Ill. 
Niles-Bement-Pond Co., New York. 
West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Electric 
Northern Elec. Mfg. 
son, Wis. 


Co., Madi- 


Hammers, Drop 
Billings & Spencer Co., Hartford, 
Conn 
Brooklyn, N. Y. 


Bliss Co., E. W., 
Bradley & Son, C. C., Syracuse, 
N. ¥ 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 
Merrill Bros., Brooklyn, N. Y. 

Miner & Peck Mfg. Co., 
Haven, Conn. 


New 





York. 

-_— gO 
New Y 
Niles- eines: Pond Co., New York. 

Rand Drill Co., New York. 


Steam Pump Co., 


Hammers, Power 
Beeiiey & Son, C. C., Syracuse, 


Niles-Bement-Pond Co., New York. 

Scranton & Co., The, New Haven, 
Conn. 

Sutton Co., C. E., Toledo, O. 

Hammers, Steam 

Bethlehem Fdry. & Mach. Co., So. 


Bethlehem, Pa. 
a me & Son, C. C., Syracuse, 
Chambersburg Engineering Co., 
Chambersburg, Pa. 


Vandyck Churchill Co., New York. 


Handles, Machine Tool 
Schacht Mfg. Co., Cincinnati, O. 
Handles, Screw Plate 
Standard Welding Co., Cleve., O. 


Hangers, Shafting 
Cresson Co., Geo. V., Phila., Pa. 
— a 0 Bearing Co., Harri- 
Pryibil, P., New York. 


Heaters, Feed Water 
Sturtevant Co., B. F., Hyde Park. 


Heating and Ventilating 
Apparatus 


Buffalo Forge Co., 

Sturtevant Co., B. wx 
Mass. 

Heating Machines 

Am. Gas Furnace Co., New Yerk. 


Buffalo, N. Y. 
Hyde Park, 


Hoisting and Conveying 
Machinery 

— Hoisting Mchry. Co., New 

Caldwell . Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New 
Haven, Conn. 

Hoist, Mfg. & Const. Co., Phila- 


delphia, Pa. 
Link Belt Engineering Co., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Hoists, Electric 
C & C Electric Co., New York. 


Cleveland Crane & Car Co., Wick- 
liffe, Ohio. 

Cam & Co. Mfg. Co., St. Louis, 

General Pneu. Tool Co., Montour 
Falls, N. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York 

Northern Engineering Works, De- 
troit, Mich. 

Sprague Electric oo New York. 


Sturtevant Co., . E., Boston, 
Mass. 

Yale & Towne Mfg. Co.,° New 
York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 

International Steam Pump Co., 
New York. 

Yale & Towne Mfg. Co., 
York. 


New 


Hoists, Pneumatic 
—_ & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
—— Steam 

New Yor 
Rand Drill Go = 


Igniters, Gas Engine 


Pump Co., 
New York. 


Franklin Mfg. Co., Syracuse, 
™ Bs 

Indicators, Speed 

Norton Emery Wheel Co., Wor- 
cester, Mass. 

Starrett Co., L. S., Athol, Mass. 





Industrial Railways 

Heat Co, C. W., 
Brighton, N. Y. 

Sturtevant Co., B. F., 
Mass. 

Injectors 

Desmond-Stephan Mfg. Co., Ur- 


bana, q 
Lunkenheimer Co., Cincinnati, O. 
Phila., Pa. 


Sellers & Co., Wm., 


West New 


Hyde Park, 


Inspection and Tests 
Hunt Co., Robt. W., Chicago, III. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 


Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 


Jacks, Hydraulic 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 


Watson-Stillman Co., New York. 

Jacks, Planer 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Key Seaters 

Baker Bros., Toledo, O. 


Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 
”. B, 


— Mach. Co., 

Niles: ‘Bement-Pond Co. ., New York. 
Whitney Mfg. Co., Hartford, Ct. 
Keys, Machine 

Standard ~ aaa Steel Co., Beaver 


Falls, 
Whitney Mig. Co., Hartford, Ct. 


Lamps, Arc 


Roches- 


General Electric Co., N. Y. City. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Lamps, Incandescent 


General Electric Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 


field, Mass. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Da. 


Lathe Attachments 


American Tool Wks. Co., Cin., O. 
Bradford Machine Tool Co., Cin- 


cinnati, O. 
Niles-Bement-Pond Co., New York. 
Osgood, J. L., Buffalo, N. Y. 
Pratt & Whitney Co., Hartford, 
Conn. 
Lathe Dogs 
Armstrong Bros. Tool Co., Chi- 
cago, 


— & Spencer Co., Hartford, 

Besly & Co., Chas. H., 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
‘onn. 

Tindel-Morris Co., Eddystone, Pa. 


Chicago, 


Lathes 

Automatic Mach. Co., Greenfield, 
Mass. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blaisdell & Co. P., Worcester, 
Mass. 


Blount Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Con. 0. 

Bridgeford Machine Tool Works, 
Rochester, N. Y. 

Mach. Tool Co., 


Bullard Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, ° ° 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Dreses Mach. Tool Co., Cincin., O. 


Fairbanks Co., New York. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 





Cincinnati ’ 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. 
Chicago, Ill. 

—" Merryweather Co., Cleve- 
an 

~ Haven Mfg. Co., New Haven, 


Co., 


Niles- eeanent- Pond Co., New York. 
Osgood, J. L., Buffalo, N. Y. 
= Tool & Supply Co., New 


Robbins, L., Worcester, Mass. 
Schumacher & Boye, Cincinnati, 
oO. 
Sebastian Lathe Co., Cincia., O. 
Seneca Falls Mfg. Co., Seneca 
Falls, N. 
Shepherd Lathe Co . Cinein., O. 


Springfied Mch. Tool Co., Spring- 


field, , 
Sutton Co., C. E., Toledo, O. 


Vandyck Churchill Co., New York. 


Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathes, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Blount Co. J. G., Everett, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Stark Tool Co., Waltham, Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Lathes, Boring 

Niles-Bement-Pond Co., New York. 

Lathes, Brass 

Pratt & Whitney Co., Hartford, 
Conn. 

Springfield Mch. Tooi Co., Spring- 
field, O. 

Lathes, Wood 

Seneca Falls Mfg. Co., Seneca 
pars, Bi. X. 


Letters, Pattern 
Butler, A. G., N. Y. 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


City. 


Lubricants 

Besly & Co., Chas. H., Chicago, 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubricators 

~—_ & Co., Chas. H., Chicago, 


e.. re Co., Cincinnati, O. 


Machinery Dealers 


Baird Machy. Co., Pittsburg, Pa. 
Chandler & Farquhar, Boston, 
Mass. 

Durbrow & Hearne Co., New York. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
— Stocker & Co., Chicago, 


Marshall & Huschart Mchry. Co., 
Chicgao, Ill. 

Motch & Merryweather Co., Cleve- 
land, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Toomey, Frank, Philadelphia, Pa. 
Tuohy Bros., New York. 
Vandyck Churchill Co., New York. 
Wormer Mchy. Co., C. C., De- 
troit, Mich. 


Machinists’ SmalI Tools 


Athol Machine Co., Athol, Mass. 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., Chicago, II. 

Billings & Spencer Co., Hartford, 
Conn. 


Boker & Co., Hermann, New York. 
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Improvements. 


Double Train Gear Drive. 
Extension Base and Table 
Support. 

Wide range of cut- 
ting stroKes (7 to 
72 per minute). 
Built better than 
modern tool steel 
calls for. 

Weight 7850 lbs. 
Sizes 14",16", 20", 
24" and 34." 


Automatic Gear Cutting 
Machines and Accessories, 
Shapers, Drill Presses. 










New 34 Inch 
High Duty Shaper. 

















Gould @ Eberhardt, Newark, N. J., U.S.A. 


eho 
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SELLING AGENTS—Prentiss Tool and Supply Co., New York, Boston and Buffalo. Baird Machinery Oo., Pittsburg, Pa. Marshall & Huschart 
Machinery Uo., Chicago. Motch & Merryweather, Cleveland. The Fairbanks Co., Philadelphia and Baltimore. Henshaw, Bulkley & Co., San 
Francisco. Hallidie-Henshaw-Bulkley Co., Seattle. W. R. Colcord Machinery Co., St. Louis. McArdle-Parker Machinery Uo., New Orleans 
and Birmingbam. 

FOREIGN AGENTs—Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. 
Petersburg. Selig, Sonnenthal &Co., London, England. a Lang & Sons, Johnstone, Scotland. White, Child & Beney, Shaper and Drill 
Press Agents, Vienna. Adolfo B. Horn, Havana, Cuba. F. W. Horne, Yokohama, Japan. 
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The Original Double Back-Geared waped 


Beware of imitations and “ hot air’ 













merchants. 


Miller.” 


stop holes in table, etc. 


to 


The R. K. LeBlond 


No. 3 Plain Milling Machiac. 10% x 20 x 36. 1) ; 
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When you want a reliable machine 
without complicated feed mechanism— 
a machine that will do more and better 
work than any other—buy a “LeBlond 
Double Friction Back-Gear 


It has a number of features 
possessed by uo other; for in- 
stance, the hardened spindle, 
spur gear feed, elongated knee 
bearing, double friction back 
gears, hardened knuckle joint, 


For further particulars write 


Machine Tool Company, 
4620 Eastern Ave., Cincinnati, O. 
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Machinists’ Small Tools 


Continued 


Brown & Sharpe Mfg. Co., Provi- 
dence, 3 

Cleveland Twist Drill Co .. Cleve- 
land, O. 

Durbrow & Hearne Mfg. Co., New 
York. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, oO. 

Starrett Co., L. S., Athol, Mass. 


Machinists’ Supplies 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Durbrow & Hearne Mfg. Co., New 
York. 

Frasse Co., Peter A., New York. 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Magnets, Lifting 

Cutler-Hammer Clutch Co., Mil- 


waukee, Wis. 
Electric Controller & Supply Co., 
Cleveland, O. 
Mandrels, Expanding 
Nicholson & Co., W. H., 
barre, Wa. 
Mandrels, Solid 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass 
Co., Hartford, 


Pratt & Whitney 


Conn. 
John M., Boat, 


Rogers, 
Drill Works, Gloucester 


Wilkes- 


Gage & 

City, 
N. J. 

Standard Tool Co., Cleveland, O 

Measuring Machines 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 


Mechanical Draft 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Metal, Bearing 


o— & Co., Chas. H., 


i. ae Gottfried & 
Ltd., New York. 
Phosphor Bronze 
Philadelphia, Pa. 
Micrometer Calipers 
Brown & Sharpe Mfg. Co., 
l. 


dence, 
Slocomb Co., J. T., 
a ae 


Chicago, 
Hunter, 
Smelting Co., 
Provi- 
Proviednce, 


Starrett Co., L. S.. Athol, Mass. 


Milling Attachments 


Adams Co., Dubuque, lowa. 

American Watch Tool Co., Wal- 
tham, Mass 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Pe Mfg. Co., Provi- 
dence, R. 

Cincinnati Miiling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Bench 


American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hartford Mach. Screw Co., Hart- 
ford, Conn 

ITill, Clarke & Co., Boston, Mass. 


Niles-Bement-Pond Co., New York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Milling Machines, Hand 
Buffalo, N. 

Co., Hartford, 


Horizon- 


Osgood, J. L., 


Whitney Mfg. Ct. 


Milling Machines, 
tal 


Beaman & Smth Co., Prov., R. I. 


Becker-Brainard Milling Mach. 
Co.. Hyde Park, Mass. 
Cincinnati Mill. Mach. Co., Cin- 


cinnati, O. 
Hendey Mach. Co., 
Hess-Bright Mfg. 


Torrington, Ct. 
Co., Phila., Pa. 
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Milling Machines, Horizon- 
tal —Continued 

Ingersoll Mill. Mach. Co., Rock- 
ford, lil. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 


Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 

American Tool Wks. Co., Cin., O. 

Beaman & Smith Co., Prov., R. I 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfe. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mch. Co.. Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

“a Mfg. Co., Milwaukee, 

is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill 

—, & Merryweather Co., Cleve- 
an 

Niles-Bement-Pond Co., New York. 


Owen Mach. Tool Co., Springfield, 
Ohio. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 
York. 
Sutton Co., C. E., Toledo, O. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Becker-Brainard. Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, ; 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Boston, Mass. 

 ~/ Mfg. Co., Milwaukee, 

8. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

—_ Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York 


Vandyck Churchill Co., New York. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Vertical 


Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., 

Becker-Brainard Milling 
o., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co 
dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mch. Tool Works, Phila- 
delphia. Pa 

Niles-Bement-Pond Co., New York. 


Be 
Mach. 


.. Provi- 


Quint, A. D., Hartford. “onn. 

Owen Mach. Tool Co. Springfield, 
Ohio. 

Vandyck Churchill Co., New York. 


Milling Tools, Adjustable 
Geometric Tool Co., New Haven, 


Conn. 
Rogers, Boat, Gage & Drill Wks., 


John M., Gloucester City, N. J. 
Mining Machinery 
Ingersoll-Sergeant Drill Co., New 


York. 
Rand Drill New York. 
Molding Machines 
Adams Co., The, Dubuque, Iowa. 
Tabor Mfg. Co., Philadelphia, Pa. 


Co., 


Mortising Machines, Chain 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Motors, Electric 

C & C Electrie Co., 

Coates Clipper Mfg. 
ter, Mass. 

Crocker-Wheeler 
i 


New York. 
Co., Worces- 


Ge., Ampere, 
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Motors, Electrie —Continued 

Electro Dynamic Co., Bayonne, 

General Electric Co., New York. 

Jantz & Leist hiec. Co., Cin., O. 

National Elec. Co., Milwaukee, 
Wis. 

Northern Electrical Mfg. Co., 
Madison, Ws. 

Ridgway Dynamo & Engine Co., 
Ridgway, Fa. 

— & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, Ill. 

Sprague Electric Co., New York. 

Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 
Name Plates 
Franklin Mfg. Co., Syracuse, N. Y. 


Numbering Machines 

Bates Machine Co., New York. 

Nurls 

Hammacher, 
New York. 

Nut Tappers 

See Bolt and Nut Machinery. 


Schlemmer & Co., 


Oil Cups and Covers 
Bay State Stamping Works, Wor- 


cester, Mass. 
Chas. H., Chicago, 


wed & Co., 
Winkley Co., Hartford, Conn. 


Oils 

Besly & Co., Chas. H., Chicago, 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Winkley Co., Hartford, Conn. 

Ollers 

Butler Chuck Co., Greenfield, 
Mass. 

Oil Stones 


Pike Mfg. Co., Pike Station, N. H. 


Packing, Steam 


Houghton & Co., E. F., Philadel- 
phia, Pa. 

Jenkins Bros., New York. 

Packings, Hydraulic and 
Pneumatic 

Houghton & Co., E. F., Philadel- 
phia, Pa. 


Watson-Stillman Co., New York. 


Pans, Lathe 

New Britain Mch. Co., 
ain, Conn. 

Patents 

as oe Howard A., Washington, 


Hill, Louis A., Washington, D. C. 
Mackaye, H. 8., New York. 
Straley & Hasbrouck, New York. 
Pattern Shop Machinery and 
Supplies 

Baker Bros., Toledo, O. 

Blount Co., J. G., Everett. Mass 
Greaves, Klusman & Co., Cin.. O. 
Prentiss Tool & Supply Co., New 

or 


New Brit- 


Robbins, L., Worcester, Mass. 
Phosphor Bronze 
Phosphor Bronze Smelting Co., 


Philadelphia, Pa. 
Pin and Stud Machines 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 


Pinion Cutters 

American Watch Tool Co., Wal- 
tham, Mass. 

Gould & Eberhardt, Newark, N. J. 


Pipe and Fittings 
Crane Co., Chicago, III. 


Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. 
wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Niles-Bement-Pond Co., New York. 

Reed Mfg. Co., ?; Pa. 

Saunders’ Sons, Yonkers, N. Y. 

Standard ne A Works, Ell- 
wood sane? Pa. 

Stoever Fdry. & Mfg. 
town, Pa. 


Co., Ed- 


Co., Myers- 





Pipe Cutting and Threading 
Machines —Continued 


Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve- 


land, O. 
Saunders’ Sons, D., 
Standard Tool Co., 


Planers 


Yonkers, N. Y. 
Cleveland, O. 


American Tool Wks. Co., Cin., 
Bertram & Sons Co., Ltd., , ig 
Dundas, Ont., Canada 


Betts Mach. Co., Wilmington, Del. 

Bilgram, Hugo, Philadelphia, Pa. 

Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Planer Co., Cincin., O 

Detrick & Harvey Mch. Co., Balti- 


more, Md. 

Fairbanks Co., New York. 

a as Planer Co., Mark, Nashua, 
N. H. 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve- 
land, O. 

ae 2 — Mfg. Co., New Haven, 

Niles. ncn tend Co., . York. 

Osgood, J. L., Buffalo, N. Y. 

Pratt Ne Whitney Co., Haritord, 
Con 

esatinn Tool & Supply Co., 
York 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 

Woodward & Powell Planer Co, 
Worcester, Mass. 


Planers, Portable 


Morton Mfg. Co., 
Heights, Mich. 
Niles-Bement-Pond 


New 


Muskegon 


Co., New York 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Precision Machinery 

American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Stark Tool Co., Waltham, Mass 


Presses, Drop 

Bliss Co., E. W., Brooklyn, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Warren, Mass. 

Waterbury Farrel Fdry & Mach. 
Co., Waterbury, Conn. 


Presses, Forging 
Chambersburg Engineering 
Chambersburg, Pa. 


Co., 


Presses, Hand 


Perkins Mach. Co., Warren, Mass. 


Presses, Hydraulic 


Chambersburg Engineering 
Chambersburg, Pa. 
Elmes Engineering Works, 
F., Chicago, Ill 
Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 


Co., 


Chas. 


Co., Waterbury, Conn. 
Watson-Stillman Co., New York. 
Presses, Power 
Automatic Mach. Co., Bridgeport, 

Conn. 

Bethlehem Fdry. & Mch. Co, So. 

Bethlehem, Pa. 

Bliss Co., FE. W., Brooklyn, N. Y. 
Chambersburg Engineering Co., 


Chambersburg, Pa. 
Dill Machine Works, T. C., Phila- 
delphia, Pa. 
Fairbanks Co.. New York. 
Lucas Mach. Tool Co., Cleve., O. 
Niagara Mach. & Tool Wks., Buf- 
Co., New York. 


falo, N. 
Niles-Bement- ‘Pond 

Perkins Mach. Co., Warren, Mass. 
Prentiss Tool & Supply Co., New 


York. 
Springfield Mch. Tool Co., Spring- 
field, O. 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 


Co., Waterbury, Conn. 
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The New Hollow Set Screws Eliminate Danger 





U. S. Patent 


679,927 






HOLLOW 
“ SET SCREW 





ee 


HE New Hollow Screws have no 
projections—you screw them down 
well within the collar. No shoulders; 
no countersinking; no protectors and 
hubs necessary. That means a saving 
in cost and labor; eliminates all dan- 
ger of accident. 
They are made of steel, drawn with 
a hexagonal hole, which insures elas- 
ticity and prevents loosening during 
With the 
wrench shown in illustration, the screw 


changes of temperature. 
can be tightened or removed with ease, 
and there is no worn, battered screw 
slots or twisting off of heads to con- 
tend with. You get a bearing with the 
wrench the entire length of the screw, 
and force is applied largely at the point 


of the screw, where it is required. 


ITH the Hollow Set Screws one 

length of each size is all that 
is required for any depth of hole, and 
thus by eliminating sizes they are much 
cheaper in the aggregate than the old 
style screws. 

Short screws do not lose lead of 
thread as do long ones. By putting 
two screws in a hole they are locked 
and the thread strain is equalized. 

Deep holes need be threaded at bot- 
tom only. 

Hollow Screws can be sealed against 
rust and wet by filling the hole with 
wax or oil. 

Hollow Set Screws have passed the 
experimental stage. Several hundreds of 
firms have tested them and found them 


advantageous in a great many ways. 


Send for Circular No. 1644 and Samples. 


MADE IN FOUR DIAMETERS ONLY AS 


Diameter Thread 


3¥-inch 16 
b4-inch 12 and 13 
5%-inch 11 
34-inch 10 


FOLLOWS. U. Ss. STD. THREAD CUP POINT, 


Length How Packed 
¥g-inch 100 in box 

-ink h 100 in box 
tA-inch 50 in box 
7g-inch 50 in box 


Hammacher, Schlemmer & Co. 
HARDWARE, TOOLS AND SUPPLIES 


Sole Agents 


4th Ave. and 13th St., New York 








Emery Wheel Company 


THREE CRAND PRIZES 
TWO COLD MEDALS 


FOR 


NORTON PRODUCTS 


AT 


St. Louis Exposition. 


GRINDING WHEELS, 
ALUNDUM ABRASIVE, GRINDING 
MACHINERY, INDIA OIL STONES. 


HIGHEST AWARDS IN ALL CLASSES. 
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Profilers Reamers —Continued Sawing Machines, Metal Second Hand Machinery 
American Watch Tool Co., Wal- | Clough, R. M., Tolland, Conn. Birdsboro Steel Fdry. & Mach. Continued 

tham, Mass Gisholt Mach. Co., Madison, Wis. Co.. Birdsboro, Pa. Motch & 7 eet tanaaaees Co., Cleve- 
Becker- Brainard Mill. Mach. Co.,| Hammacher, Schlemmer & Co., | Newton Mach. Tool Wks., Phila- land 

Hyde Park, Mass. New York. delphia, Pa. New Bra’ “Gas Engine Co., Day- 
Garvin Mach. Co., New York. Mergenthaler Co., Ott., Baltimore, | Niles-Bement-Pond Co., —_ York. ton 
Pratt & Whitney Co., Hartford, Md. Tabor Mfg. Co., Phila., Pa. a < ‘itaven Mfg. Co., New Ilaven, 

Conn. Morse Twist Drill & Mach. Co., | Tindel-Morris Co., a Pa. e : 
Publishers N taf none gS wy Dell Cc Vandyck Churchill Co., New York. Niles-Bement-Pond <o. =e bv 
Baird & Co. Henry Carey, Phila- , mg They s r 0., — Mfg. Co., New Haven, ore 00 upply Co., New 

elphia, Pa. . > ” ; T . ’ il , Pa. 
Henley Pub. Co., Norman W., — - Whitney Co., Hartford Sawing Machines, Wood Tooke Bros New You eae Pa 

New York. — Rogers, John M., Boat, Gage & | Colburn Mach. Tool Co., Frank- | Wickes Bros., New York. 

Hill Pub. Co., New York. Drill Works, Gloucester City, lin, Pa Wormer sacks. Co., C. C., De 
Pulley Coverings Senece Falls Mfg. Co., Seneca troit, Mcih. 
Houghton & Co., E. F., Philadel- Schelleabach & ag me = Falls, Y. Separators, Magnetic 

phia. Pa. . | Wells Bros. Co., Greenfield, Mass. Schools, Correspondence Burlin, Chas. T., Whitinsville, 
Pulleys weer, * J & Russell Mfg. Co., Green- | International Correspon. Schools, c Mass. Co. G V.. Phila. P 
American Pulley Co., Phila., Pa. d, Mass. Scranton, Pa. resson Co., Geo. V., a., Pa. 

. Separators, Oil and Steam 


Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New 
Haven, Conn. 

Federal Mfg. Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd.. New York. 

Philips Pressed Steel 
Works, Philadelphia, Pa. 

Pryibil, P., New York. 

Reeves Puiley Co., Columbus, Ind. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Pulley Turning and Boring 
Machines 

American Tool Wks. Co., Cin., O. 


Pulley 


Harrington, Son & Co., Edwin, 
Philadelnhbia, Pa. 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 


Pamps, Hydraulic 
Elmes Engineering Works, 
F., Chicago, II. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Watson-Stillman Co., New York. 


Pumps, Steam 


Chas. 


International Steam Pump Co., 
New York. 

Punches, Centering 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Hammacher, Schlemmer & Co.. 
New York. 


Punches, Hydraulic 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 
Niles-Bement-Pond Co., New York. 


Watson-Stillman Co., New York. 

Punches, Power 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont.. Canada. 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Hilles & Jones Co., Wilmington, 


Del. 
Long & Allstatter Co., Hamilton, 
i 


iio. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Royersford Fdry. & Mach. Co., 
Royersford, Pa. 
Sutton Co., C. E., Toledo, Ohio. 
Vandyck Churchill Co., New York. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould '& Eberhardt, Newark, N. J 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


Racks, Cut 

Boston Gear Wks., Boston, Mass. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould ‘& Eberhardt, Newark. N. J. 

Nuttall Co.. R,. D., Pittsburg, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 
Racks, Tool 
am Mach. Co., Watertown, 


a ee 
New Britain Mch. Co., New Brit- 
ain, Conn. 


Reamers 
Boker & Co., Hermann, New York. 
Chadwick & Co, G. B., Ports- 


mouth, N. H. 
Cleveland Twist Drill Co., Cleve- 
land, O. 





Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. H. 


Rheostats 

Amore Elec. & Controller Co., 
New York. 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co.. 
Cleveland, O. 

General Elec. Co., New York. 

Rings, Chuck and Gear 

Standard Welding Co., Cleve., O. 

Riveters, Hydraulic 

Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Riveters, Pneumatic 


& Mach. 


Allen, John F., New York. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa. 


General Pneumatic Tool Co.. Mon- 
tour Falls, N. 
Ingersoll- -Sergeant Drill Cou 
for 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 


Riveters, Steam 


Chambersburg Engineering Co., 
Chambersburg. Pa. 


Riveting Machines 
Beichon, Foundry & Mach. Co., 


So. Bethlehem, Pa. 
a & Allstatter Co., Hamilton, 


Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 


Rock Drills, Electric 


Northern Elec. Mfg. Co., 
son, Wis. 


Roller and Ball Bearings 


Auburn Ball Bearing Co., Roches- 
tor, BD. ¥. 
Ball Bearing Co., Phila., Pa. 
Boston Gear W ks., Boston. Mass. 
Hess-Bright Mfg. Co., Phila., Pa. 
Hyatt Roller Bearing Co., Harri- 
son, N. J. 
Standard Roller 
Philadelphia, Pa. 
Rolling Mill Machinery 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Dill penseine Works, T. C., Phila- 
delphia, Pa. 
Hilles & * Jones Co., Wilmington, 


Niles-Bement-Pond Co., New York. 


New 


Madi- 


Bearing Co., 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Rules, Steel 

Athol Machine Co., Athol, Mass. 


Hammacher, Schlemmer & Co., 
New York. 
Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb Co., J. T., Provi., R. I. 


Starrett Co., L. x Athol, Mass. 
Rust Preventative 
Houghton & Co., E. F., Philadel- 


phia, Pa. 
Safety Valves, Pop 
Crane Co.. Chicago, III. 
Lunkenheimer Co., Cincinnati, O. 
Sand Blast Apparatus 
Paxson Co., J. W., Philadel., Pa. 
Sand Mixing and. Sifting 
Machines 


Gould & Eberhardt, 
Obermayer Co., S., 


Newark, N. J. 
Cincin., O. 





Schools, Technical 

Mich. Agricultural College, Agri- 
cultural College P. O., Mich. 

Michigan College of Mines, Hough- 
ton, Mich. 

State College of Ky., 
Ky. 

Screw Machines, Automatic 


Lexington, 


Automatic Mach. Co., Greenfield, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, Z. 


Cleveland Automatic Mach. Co., 
Cleveland. O. 

Dreses Mach. Tool Co., Cincin.. O. 

Hartford Mach. Screw Co., Hart- 
ford, Conn 

National: Acme Mfg. Co., 


nd, O. 
Pratt & Whitney Co., Hartford, 


Conn. 
Windsor Mach. Co., Windsor, Vt. 
Screw Machines, Hand 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Mach. Co. 
Cleveland. O. 
Draper Mach. Tool Co., 
ter, Mass. 
Garvin Mach. Co. New York. 
Hartford Mach. Screw Co.. Hart- 
ford, Conn. 


Jones & Lamson Mch. Co., Spring- 
field, Vt. 


Cleve- 


Worces- 


Potter & Johnston Mach. Co., 
Pawtucket. R. I. 
Pratt & Whitney Co., Hartford, 


Conn. 
Warner & Swasey Co., Cleveland, 


Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 


Ohio. 
Windsor Mach. 


Baker Bros., Toledo, O. 

Cook Co., Asa S,. Hartford, Ct. 

Hammacher, Schlemmer & Co., 
New York. 

Screw Plates 

we 4 & Co., Chas. H., Chicago, 

Card Mfg. Co., S. W., Mansfield, 
Mass. 


Carpenter Tap & sue Co., J. M.. 
Pawtucket. R. 

Hart Mfg. Co., Cleveland, 0. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Reece Co., E. F. 
Mass. 

Wells 7. Co., Greenfield, Mass. 

we, Russel Mfg. Co., Green- 

d, Mass. 


Screws, Machine 


Cincinnati Screw & Tap Co., Cin- 
cinnati, 
Cleveland Cap Screw Co., Cleve- 


land 

caguner. & Ca, 
New York. 

Hevtford “Mach. Screw Co., Hart- 
for onn 

National-Acme Mfg. Co., 
land, O. 


Worcester Mach. Screw Co., Wor- 
cester, Mass. 


second Hand Machinery 


American Tool Wks. Co., Cin., O. 

Baird Mchry Co., Pittsburg, Pa. 

Baush Mchry. & Supply Co., 
Springfield, Mass. 

Chandler & Farquhar, 
Mass. 

Columbia Steel Co., Elyria, O. 

Fairbanks Co., New York. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

McDowell, Stocker & Co., Chi- 

Co., 


Greenfield, 


Schlemmer 


Cleve- 


Boston, 


cago, Ill. 
Marshall & Huschart Mchry. 
Chicago, Il. 








National Separator & Mach. Co., 
Concord, > H. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Shafting 

Brightman Mfg. Co. anette oO. 

Cresson Co., Geo. ¥... Phila., Pa. 

Cumberland Steel Co., Cumber- 
land, Md. 

Niles-Bement-Pond Co., New York. 

Pryibil, P., New York. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Shapers 

American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., Jobn, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 


Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Shaper Co., Cincin., O. 

Fairbanks Co., New York. 

Flather Planer Co., Mark, 
Nashua,.N. H. 

Garvin Mach. Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Hendey Mch. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 
Kelly Mach. Co., R. A., Xenia, O. 
Morton Mfg. Co., Muskegon 
Heights, Mich. 
Niles-Bement-Pond Co., New York. 


Perkins Mach. Co., Warren, Mass. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 
fork 


York. 
Queen City Mach. Tool Co., Cin- 
cinnati, O. 
Shepherd Lathe Co., Cincin., O. 
Smith & Mills, Cincinnati, O. 
Springfield Mch. Tool Co., Spring 
field, O. 
— 2 Shaper Co., John, Cincin 
oy Churchill Co., New York. 


Shears, Pewer 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Birdsboro Steel Fdry. & Mach 
o., Birdsboro, Pa. 

Bliss Co.. E. W., Brooklyn, N. Y. 

ae & Jones Co., Wilmington, 


an ‘& Allstatter Co., Hamilton, 
c 


Yhio 
Wagare Mach. & Tool Wks., Buf- 
falo, N. Y. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Royersford Fdry. & Mach. Co., 
Royersford, Pa. 
Sutton Co.. C. E., Toledo, 
Vandyck Churchill Co. New York. 


Shears, Rotary 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

& Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., Warren, Mass. 


Shelving, Shop 
New Britain Mch. Co., 
ain, Conn. 


Slide Rests 


New Brit- 


American Watch Tool Co., Wal- 
tham, Mass. 

Slotters 

Baker Bros., Toledo, O. 

— Mach. Co., Wilmington, 
Jel. 

Dill Machine Works, T. C., Phila- 
deiphia, Pa. 


Garvin Mach. Co.. New York. 

Hartford Mach. Screw Co., Hart- 
ford. Conn. 

National-Acme Mfg. Co., 
land, 


Cleve- 
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Hendey 15° Tool Room Shaper, 
Re-Designed and Improved 


Has heavier Cross-head. Dial read- 
ing to Thousandths on Cross-feed Screw. 

Taper Gib between Cross-rail and 
Saddle with Adjustment at Both Ends. 

Safety Stop for Ram to prevent 
extreme return when head is down on 
an angular cut. 

It has All the Good Features that 
this Shaper has Long Been Noted For, 
but it is now Just a Little Bit Better Than 
It Ever Was Before. 

The Handiest Tool Room Shaper 
in the Market to-day. 


The 
Hendey Machine Co. 


Torrington, Conn. 


v. 8S. Acents—Manning, Maxwell & Moore, New York, Bost« 
Chicago, Pittsburg, Philadelphia. Pacific Tool and Supply ¢ San Fran 





cisco. W. M. Pattison Machine Co., Cleveland, O. J. W. Wri h t Ae Co,, St 
Louis. Syract oer Co. Ido use, N.Y J. L. Osgood, Buffalo 'N y 
Smith-Courtne ey Co., Ric -hm id, — _ Carey Machinery & Supety Co., 
Baltim« Ma. Ww. P. Davis Ma hin » Rochester, N. Y. 

Ee KO »)PEAN AGENTS—Schi om & Schutte, Berlin, Vienna, Stock 


holm ye Petersburg, A. H, S« b utte, Cologne br ieela, Paris, Milano, 
Bilba Chas. Churchill & Co., ita. London, Bir gham, Manchester, 
Ki vend d, Glasgow, Scotland. Stussi & Zweife i, Mi “a », Italy 


OOODOOODOODOOGDOOOOOOOOOOOOOOOOD 
P.@J.Shapers Are 
Wholly Good 


They are a composite of everything you could 





OOOOOOO 


& Inasmuch as it 
© costs nothing 

to know about 
%& this machine, we 
S hope to_ hear 


S from you. 











desire in a shaper, and as a result have a pleasing 
way of turning out work profitably. “The design 
and making has been to this end alone. Asan 
instance of convenience there is the swiveling 
table with tilting head; this allows 
for the completion of several opera- 
tions at one setting of the work,which 
saves time and insures closer accu- 
racy. This single feature will serve 
to point the value of the many 
others, all of which have description 


OOOOOOOOGH 


in special bulletins. 


7A ® ©HOHOHOHHDHHHHHHHHOG 
Potter 2 Johnston Machine Co., 


Pawtuckot, R. I., U. S. A. 


NEW YORK : 126 LIBERTY ST., Walter H. Foster, M ® 
CLEVELAND OFFICE 1s Willia } ling 

Bsa NCH OFFICES a Philadelphia, Pittabu sD 

nue de Neuilly J. Ryan, Manace - RE 

Ct jurehal & », Ltd., London, , Birmit he Mn 7 id, 

i om yw, Scotland chuch i hutt ~~ 

Br ckholm, St. etersbure, Mi an >» Vw = 

Mon a Car sada "@® 


900HHHHHH00G0000 


i 
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Slotters —Continued 
New Haven Mfg. Co.. New Haven, 
Conn. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Sockets and Sleeves 
New Process Twist Drill Co., 
Taunton, Mass. 
Standard Tool Co., Cleveland, O. 
Special Machines and Tools 
Beaman & Smith Co., Prov., R. I. 
Bilgram, Hugo, Philadelphia, Pa. 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Blanchard Mach. Co., The, Bos- 
ton, Mass. 
Thos. H., Phila., Pa. 


Dallett Co., 
Co., Freeport, III. 


Hoefer Mfg. 
Lucas Mch. Tool Co., Cleveland, 
Co.. 


Ohio. 
Massey Mach. Watertown, 
YY 
Co., 
Rock- 


Hartford, 


Mechanical Accountant 
Providence, R. I 
Co., 


Mechanics Machine 
ford, Ill. 
Pratt & Whitney Co., 
Jonn. . 
Queen ey Mach. Tool Co., Cin- 


cinnati, 

Simonds Mt, Co., Pittsburg, Pa. 

Torrington Nitg. Co., Torrington, 
Conn. 

Waterbury Farrel b tg & Mach. 
Co., Waterbury, 

Wellman Sole Cutting "Mach. Co., 
Medford, Mass. 


Speed Changing Counter- 
shafts 
Cresson Co., Geo. V., Phila., Pa. 
Gisholt Mach. Co., Madison, Wis. 
Reeves Pulley Co., Columbus, Ind. 
Speed Changing Pulley Co., In- 
dianapolis, Ind. 
Sprockets 
Boston Gear Wks., Boston, Mass. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland. O 
Stampings, Welded 
Standard Welding Co., 
Stamps, Steel 
Schwerdtle Stamp Co., 
port, Conn. 


Cleve., O. 
Bridge- 


Steam Specialties 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 


Steel, Machinery 
Baldwin Steel Co., New York. 


a & Co. Hermann, New 

Firth-Sterling Steel Co., Demm- 
ler, Pa. 

Frasse Co., Peter A., New York. 

Kent & Co., Edwin R., Chicago, 
Ill. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Sheet 


Federal Mfg. Co., Cleveland, O. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Baldwin Steel Co., New York. } 

Boker & Co.. Hermann, New 
York. 

Firth-Sterling Steel Co., Demm- 
ler, Pa. 

Frasse Co., Peter A., New York. 

—— & Co., Edwin B., Chicago, 
ll. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 


Straightener, Hydraulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Straightening Machinery 


Birdsboro Steel Fdry. & Mach. 
o., Birdsboro, Pa. 
Brightman Mfg. Co., Shelby, O. 


Hartford Mach. Screw Co., Hart- 
ford, Conn 

Springfield Mch. Tool Co., Spring- 
field, O. 





Swaging Machines 


Excelsior Needle Co., Torrington, 
Sonn. 


Switchboards 


C & C Electric Co., New York. 
Electric Controller & Supply Co., 
Cleveland, O. 

General Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Switches 

Cutler-Hammer Clutch Co., 
waukee, Wis. 

Electric Controller & Supply Co., 


Cleveland, O. 
Stanley Elec. Mfg. Co., Pittsfield, 


Mass. 


Mil- 


Tapes, Measuring 


Keuffel & Esser Co., New York. 
Starrett Co., L. S., Athol, Mass. 


Tap Holders 
Errington, F. A., New York. 


Tapping Machines and At- 
tachments 


American Tool Wks. Co., Cin., O. 

Baker Bros, Toledo, O. 

Beaman & Smith Co., The, Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., Y. City. 

Fosdick Mach. Tool ‘Co. Cin., O. 

Garvin Mach. Co., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Gould & Eberhardt, Newark, N. J. 

Hart Mfg. Co., Cleveland. O. 

Hartford Mach. Screw Co., 
ford, Conn. 

Modern Tool Co., Erie, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn 

Tuttle Mfg. Co., ave South 
Norwalk, Conn. 

Valentine Gas Engine Co., Plain- 


field, N. 
Whitney Mfg. Co., Hartford, Ct. 


Hart- 


Taps and Dies 


Bay State Tap & Die Co., Mans- 
field, Mass. 


wat & Co., Chas. H., Chicago, 
Card X Mfg. Co., S. W., Mansfield, 


Carpenter Tap °, Die Co., J. M., 
Pawtucket, R. I. 

Cincinnati Screw - Tap Co., Cin- 
cinnati, O. 

Cleveland Twist Drill Co.. 
land, O. 

Frasse Co., 


Cleve- 


Peter A., New York. 


Geometric Tool Co., New Haven, 
Conn. 
Hammacher. Schlemmer & Co., 


New York. 


Hart Mfg. Co., Cleveland, O. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reece Co., E. F., Greenfield, 
Mass. 


Standard Tool Co., Cleveland, O. 


Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Taps, Collapsing 

Geometric Tool Co., New Haven, 
Conn. 

Thermit 

Goldschmidt Thermit Co., New 
York 

Thread Cutting Tools 

Besly & Co., has. H., Chicago, 

Billings & Spencer Co., Hartford, 
Conn. 

Hart Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Bost«n, Mass. 


Time Recorders 


Simplex Time Recorder Co., Gar- 
diner, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi- 
cago, 

Billings & "Spencer Co., Hartford, 
Conn. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 





Tool Holders —Continued 

a Tool Holder Co., Shelton, 

Pratt & Whitney Co., Hartford. 
Conn 

Tests, Small 

See Machinists’ Small Tools. 


Transformers and Conver- 
ters 


yeneral Elec. Co., New York. 

Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Transmission Machinery 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Case Mfg. Co.. Columbus, O. 

Cresson & Co., Geo. V., Phila- 
delphia, Pa. 

Eastern Machinery Co., New 
Haven, Conn. 

Federal Mfg. Co., Cleveland, O. 

Link-Belt Engineering Co., Phila- 


delphia, Pa. 


Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Philips Pressed Steel Pulley Wks. ”* 
Philadelphia, Pa. 

Pryibil, P., New York. 

Reeves Pulley Co.. Columbus, Ind. 

Speed Changing Pulley Co., In- 
"Genepelie, Ind. 


Traps, Steam 


Houghton & Co., E. F., Philadel- 
phia, Pa. 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Trolleys and Tramways 


Coburn Trolley Track Mfg. Co., 
Holyoke, Mass. 


Harrington, Son & Co.. Edwin. 
Philadelphia, Pa. 
Link-Belt Engineering Co., Phila- 


delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Yale & Towne Mfg. Co., New 
York. 

Tubing, Steel 

Almond Mfg. Co., T. R., Brooklyn. 
m. %. 

Turret Head Attachment 

Baker Mach. Co., New Bedford, 
Mass. 

Turret Heads 

Almond Mfg. Co., T. R., Brooklyn, 
me Ee 

Turret Machines 

Automatic Mach. Co., Greenfield, 


Mass. 
Bradford Mach. Tool Co.. 


Cincin- 
nati, O 
Brown & ‘Sharpe Mfg. Co., Provi- 
dence. R. I. 
Bullard Mach. Tool Co.. Bridge- 


port. Conn. 
Dreses Mach. Tool Co.. Cincin., O. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co.. Madiosn, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co.. Spring- 
field, Vt. 
Le Blond Mach. =. 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 
Massey Mach. 
N. Y 


Niles-Bement-Pond Co., New York. 
Potter & Johnston Mach. Co., 
Pawtlcket, R. 


Tool Co., 


Co., Watertown, 


Pratt & Whitney Co.. Hartford. 
Conn. 

Springfield Mch. Tool Co., Spring- 
field, ‘ 

Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Windsor, Vt. 


Twist Drills 


Boker & Co., Hermann, New York. 
Cleveland Twist Drill Co., Cleve- 
land, O. 
Hammacher, Schlemmer & Co., 

New York. 
Montgomery & Co., New York. 
Morse Twist Drlil & M. Co., New 


Co., 


Bedford, Mass. 
New Process Twist Drill Co., 
Taunton, Mass. 
Niles-Bement-Pond Co.. New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 





Unions, Brass 


Lunkenheimer Co., 
Nolte Brass Co., 


Universal Joints 


Cincinnati, O. 
Springfield, O. 


Baush Mach. Tool Co.. Spring- 
field, Mass. 
Boston Gear Wks., Boston, Mass. 


Gould & Eberhardt, Newark, 

jray & Prior Mach. Co., 
ford, Conn. 

Vanderbeek Tool Works, Hartford, 
Conn. 


Hart: 


Valves 
See Steam 


Vises, Metal Workers’ 

Athol Mach. Co., Athol, Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Merrill Bros., Brooklyn, N. Y. 

Parker Co., Chas., Meriden, Conn. 

Reed Mfg. Co., Erie, Pa. 

Vanderbeek Tool W orks, Hartford, 


Specialties. 


Conn. 

Williamson Mfg. Co., Bradford, 
Pa. 

Vises, Pipe 

— & Curtis Co.. Bridgeport, 


Con 
a Sons, D., Yonkers, N. Y. 
Williamson Mfg. Co., Bradford, 
Pa. 


Vises, Planer and Shaper 


American Tool Wks. Co., Cin., O 
Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co.. Torrington, 


Conn. 
Niles-Bement-Pond Co., New York. 
Queen City Mach. Tool Co., Cin- 
cinnati, O. 
Vises, Universal Machine 
Graham Mfg. Co., Provi., R. I. 


Vises, Wood Workers’ 


Hammacher, Schlemmer 
New York. 

Parker Co., Chas., Meriden, Conn. 

Wyman & Gordon. Worcester, 
Mass. 


Watchmen’s Clocks 

Simplex Time Recorder Co., 
diner, Mass. 

Welding 


Goldschmidt 
York. 


& Co., 


Gar- 


Thermit Co., New 

Welding, Electric 

C & C Elec. Co., New York. 

Standard Welding Co.. Cleveland, 
Ohio. 

Welding Machines 

Long & Allstatter Co., 
Ohio. 

Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 


Hamilton, 


Wire-Straightening Machin- 
ery 
Hoefer Mfg. 


Wood Working Machinery 

Pryibil, P., New York. 

Seneca’ Falls Mfg. Co., 
Falls, N. Y. 


Worm Hobbing Machines 


’ 
Coe.,. 


Freeport, Ill. 


Seneca 


Pratt & Whitney Co., Hartford. 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Wrenches, Drop Forged 


Billings & Spencer Co.. Hartford. 
Conn. 

Williams & Co., J. H., Brooklyn, 
ae 

Wrenches, Machinists’ 

Athol Machine Co., Athol, Mass. 

Bemis & Call Hardware & Tool 
Co.. Springfield, Mass. 

— Spencer Co., Hartford, 

onn. 

Coes Wrench Co., Worcester, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, ’ 


Wrenches, Pipe 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrench Co., 
Providence, R. I 
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When you pay out 
your good money 
for milling cutters, 
you ought to get 
the best the market 
affords. Most deal- 
ers try to push the 
line that nets them 
the biggest profit. 
The next time you 
order Milling Cut- 
ters of any kind, 
specify the ‘‘Gay & 
Weard’’—and notice 
the difference. 

Meanwhile, ask for, 
the catalogue. 


UHITUAUOUEOEUUEOOOTEOAAEOLELOOOUEOGELUOAEEOEUEEEEAEOOOAOEEAE AHH 


Union Twist Drill Co., 


Athol, Mass., U.S.A. 


NEW YORK OFFICI 


54 Warren St. F. M. Van Gelder, Mgr 


LONDON AGENTS: 


Chas. Neat & Company, 112 Queen Victoria St., E.C. 
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The **RING TURRET” Lathe is 


Practically Perfect 


The construction of turret is the ideal one for accuracy. 
It revolves on a solid ringway 15” in diameter at a 45° angle, 
and is held thereto by a heavy ring gib with mating way at 
a 45° angle. 


° The popularity of the tool shows that it is 


Perfectly Practical 


If you are interested, ask for the Catalogue. 


Massey Machine Co. 
Watertown, N. Y., U.S.A. 


The Walter H. Foster Co., General Agts., 114-118 Liberty St., New York. 
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This accumulator was de- 
signed for storing under 
pressure, oil water for 
| any purpose 
] The diameter f the ram is 
| 


: 6% inches, and the stroke is 
| 8 feet It yields a maximum 
pressure of 275 Ibs per 
square inch 
It works in very handily in 
eonnection with the oiling 


eystems of turbo-qgenerators, 


its function being to provide 


of oil under 


a reserve supply 

the proper pressure, in case 

of failure of the oil pump 

If you use hydraulic ma- 
\ chinery yououghtto investi- 
| gate our line Write to-day 


for « 


atalog 

















The Waterbury | 


Farrel Foundry 
and Machine Co. 


1 Work 


Waterbury, Conn. 


Western Office 428 Williamson Bldg , Cleveland, Ohio 
New York Office: 120 Liberty Street, New York, U.S.A 
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Team Work 


ide team work that wins in football or business—each man doing the 
thing that he can do best, yet all working as one toward the 
goal. That’s what spells gucce$$ in any legitimate enterprise. 


One man may have brains enough and time enough to captain 
the team, but no one man can know enough or do enough to do it all 
and do it right—other men must take care of the details. 


We want to join your business team. 


We want to be right up toward the point of the flying wedge 
that carries your business message and your goods to the consumer 
in spite of all obstacles. Youscan boss the job but we want to be in 
it, for we know the game and can help you win it. 


To your business experience and knowledge of your goods, we 
add the full strength of our knowledge of advertising——not general 
knowledge of piano, patent medicine and breakfast food advertising, 
but specific knowledge of your particular class of product, and the 
kind of talk that attracts and convinces the class of people to whom 
you must sell it if you sell it at all. 


We don’t make the same old time-worn plays for everybody—we 
size up the possibilities and the probalities before we start, talk with 
you over the vulnerable points in the consumer’s armor of doubt, 
and, when we do start, make every move count for something. 


We cannot play the game alone, nor can you; but we can join 
forces and win, if your product and your business methods deserve 
to win. 


If you’d like to see just what this means; if you’d like to see our 
plan for an advertising campaign adapted to your particular needs, 
with no obligation to accept it, tell us who you are, where you are, 
what you sell and why people who read the AMERICAN 
MACHINIST ought to buy it, and you shall have the plan as 
soon as we’ve had time enough to make it. 


The plan will include copy ready for use in the AMERICAN 
MACHINIST, and advice as to auxiliary methods such as circulars, 
booklets, follow-up methods, etc., if you want it. 


AMERICAN MACHINIST 
505 Pearl Street 
New York 
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An Interesting Pair of Spiral Intermittent Gears. 


ye gear m 


ust in 


Figs. 1 and 2 show a pair of intermit- ing to this feature, th ge ¢ 

tent gears having the peculiar characteris this case be the driver 
tics that, if the large gear be rotated con- [he pinion has twelve teeth, divided into 
tinuously in one direction, the pinion will four groups of three teeth each, with one 
[ 1 one of the before-mentioned slots between 
yroups of teeth 


4, of a turn in 


rotate alternately %4 ‘ 
each g 


direction and % of a turn opposite roup. Two opposite gt 























the grooves lock 





I HI H ‘D TEETH H WITI PI Ei N I 
| EETH IN H 
direction, with a rest or dw . ‘ te g $ 
each movement. Similar gears |] n ft I g the 
made as part of cert t teectl ea s of p 
nature of wht \ re not at erty to 
mention. The angle of sp ri then t t 
is 45 degrees, and under ordinary \ 
1 
| 
j 
We call 
| 
—_—_ ~ 
S ~~ 
— 
F A PAI N 
tions either gear co be the driv lhe ire nin teeth cut g it wh 
large gear, however, has at nd port yi when the ha ‘ turn i tl rect 
its pehiphery two tongues—which are prac f the hands of a ck ng t witl 
tically a contin f certain of the’ the three teeth of ( cut group on 
teeth Chese tong nto gi sin the pinion with t three left-hand 
pinion, and during their passag gh f teeth of the next group, then with 
t rest. Ow- the three teeth of t rth double-cut 
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ticed that it was not necessary to remount 
the blank at all. The outsides of the teeth 
joining the tongue were chipped out as 
smooth and true to curve as possible. 

An to get the 
angle of the end of the tongue just right, 


important feature was 


and not file it too far back, which would 
have allowed the large gear to carry the 


small one somewhat Deyond the point 
where the tongue should enter the slot, 
thus causing the end of the tongue to 


strike the side of the small gear and arrest 
the movement or perhaps cause breakage. 
The cutting of the small gear was simply 
a matter of setting the cutter directly over 
the center of the blank and swinging the 
































AMERICAN MACHINIST 
Mounting a Shuttle-Box Pattern on 
a Molding Machine. 


BY JOHN WEAVER. 

The necessity for perfect and uniform 
castings the for 
molding machines, especially in the line of 
looms and other textile machinery where 


has increased demand 


the castings are supposed to fit without 


any machine work on them except the 
drilling of a hole or two with a jig. A 
shuttle box, such as shown in Fig. 1, 


mounted on a hand-rammed molding ma- 
chine, can in a short time pay for the cost 
of mounting and be a money maker for 


the foundryman. It is only one of many 
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entire outline of the pattern, preventing 
any tearing in that part of the mold, and 
all holes or straight parts inside are pre 
vented from tearing stools (see F, 
Fig. 3). 
while the pattern 
them. After the parting line has been de 
termined, if it is very irregular a flat plate 
like E should be made, and also building 
The pat 


by 
These stools remain stationary 
A drops down around 


up pieces like B and C, Fig. 4. 
ternmaker, when making the pattern for 
the building-up pieces, can allow for a file 
finish in addition to the shrink allowance 
The parting line on the shuttle-box pat 
tern to be mounted can be seen in Fig. 2 
by tracing the top surface of plate EF, the 
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FIG. 3 FIG. 5 
\ SHUTTLE-BOX PATTERN ON THE MOLDING MACHINE 
table for both hands; the slots were cut jobs that are being made on machines upper surfaces of building-up pieces B 
as the last machine operation, and then the daily. There are several ways of mount- and C. The parting line on the interior 


little sharp projections which were left at 
the ends of the crosscut sections and near 
the slots were chipped off, 


as they were 
surplus and would interfere with the 
movement of the gears 


lig 


style of gearing as F 


3 shows layout of a set of the same 
igs. I and 2, but of a 
different ratio. 

The gears were cut by the Boston Gear 
Works, and were prepared preliminary to 
The 


usual 


cutting into more expensive blanks 
the 


and the finished gearing accom 


work was accomplished by 
methods, 
plished the desired results and is now in 


successful use 


ing patterns and also several styles of ma- 


chines to mount them on. The method 
shown in this article is old and reliable 
and in use in hundreds of foundries 


throughout the United States 

In mounting a pattern on a molding ma- 
chine the first thing to determine is the 
parting line. Always try to make this as 
as possible, as the crookeder the 
more to 
When the parting line 
has been determined, then the drawing of 


straight 


parting line the expensive it 1s 


mount the pattern 


the pattern from the mold without tearing 
the sand is the next point. In the method 


here shown the stripping plate strips the 


of pattern A, on the end where the build 
ing-up pieces B are placed, is shown in 
dotted lines running from the lower sur 
face of O up to section of pattern marked 


P, then around that edge to O, and from 


there on around the under side of the shell 
of the pattern clear on until the end of 
the pattern is reached, and from there on 


the parting line is made by building-up 
pieces B. This interior parting line is 
made by the upper face of the stool F, 
Fig. 2. 

To fit this job on a machine such as 


shown in Fig. 3, have wood patterns made 


of stripping plate. E, pattern plate G and 
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stool plate H. 
1% inches thick around the outer edges 
and about ™% inch thick in the center, and 
it is cut out to the shape of the pattern, 


The stripping plate E is 


allowing 3-16 inch for finish. This gives 
a good stiff plate, the edges being beveled 
at about 45 degrees to allow any dirt that 
might fall off the the flask to 
slide to the floor. The pattern plate also 
is made good and stiff to 


edge of 


prevent its 
springing, and in the center of the plate are 
cut openings for stools F to pass through 
Plate H is a plain flat plate 
or cast one iron plate off each pattern 
Have them planed and drilled to fit the 
molding machine. Then the pattern of the 
shuttle box should be made, and the old 


Have made 


master wood pattern can be altered into a 
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more, a round core, to be set in making 


this shuttle-box casting, and that is at 
building-up piece ( Half of the core 
print is set on the cope plate, while the 
other half is set on the drag stripping 
plate, but they are not set in their places 
until the babbitting is finished. The 
pockets U in the plan of the shuttle box, 
Fig. 1, are the pockets to be stooled out, 


so have a wood pattern made to the shape 
of the pocket U, and one end of it will fol 
P. The 
shape of the stool on this end is better 
Stool | 


from O t 


low the parting line 


shown at F, Fig. 3 is about 4 
inch thick and is made of cast brass, only 
a file finish being allowed on the pattern 
The pieces F are fitted into place and fast 


ened to the upper finished ends of stools 
































molding machine pattern by adding on its F1, Fig. 3, while these stools F1, being 
under side sufficient stock to fetch it ™% _ finished on their lower surfaces, are fast 
inch below the adopted parting line. On _ ened to plate H 
on ; caniiiiieiiieamataallt ae 
U | 
Op | 
/ ——— } 
7? wi | 
be Opn | 
U O, | | 
b | 
U ea : 
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[ ‘ Core Print - . 
Cor s ——— i c| Db 
Priat x [ 
Ls — a E 
FIG, 2 “A Amerwan Machinis 
SHUTTLE-BOX PATTERN AND BUILDING-UP PIECES 
each corner add a boss about 11% inches THE FLASK 
square and long enough to let the pattern The next point will be the flask to be 
rest on pattern plate G, and the parting used. In this case it is an iron flask, and 
line of pattern A to come in line with so setting on the top of plate E that the 


the top surfaces of plate E and building 
up blocks B and C. 


each rib of pattern A 


Then in the center of 
the 
inch thick and down to the 
that of the 
This rib will keep this section of the pat 
stiff; % 


these bosses and under the rib 


on under side 


add a rib 4% 
same length as four bosses 
allowed on 


rhe top 


tern inch finish is 


or original part of the pattern has only a 


file finish allowed on it. On one end of 
this shuttle box are a number of chambers 
(see S and T, Fig. 1) It 


to core these chambers, so 


will be neces 


sar\ a balance 
core will be used, and the four chambers 
S$ will be cored with one core, and cham 
bers T likewise, the core prints being fast 
ened to the pattern 4 by strips through plate 


E The end of the core print coming 
close to the end of the mold allows vent 
for the gas in the mold. There is one 


ears on the end of the flask for flask pins 
correspond with similar ears on each end 
of plate / 
should be made 


\ master wood flask pattern 


and braced to hold it in 


shape until one iron pattern is made from 
it; then this flasks can 


from iron pattern 


be made as needed. Each iron flask should 
surface which rests 


\ small lip should be 


be planed true on the 
on plate /, Fig. 3 


cast on the lower inside edge of the flask 
to prevent the sand from slipping out, 
hfting the mold from the machine After 
the flasks have been planed they should 
be drilled for the flask pins and bushings 
Many firms make mistake in not doing 
this drilling accurately \ jig should be 
made for this purpose, and then all will be 
drilled alike There should be a pin in 


one end of the flask and bushing in the 


other end. When all are drilled and fitted, 
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then take and try them, and should any one 


work hard it should be eased up, as in this 


type of machine the flask pins are not 
stripped, but are lifted out by the oper 
ator when he lifts the flask off the ma 
chine. Many molds are spoiled, and op 
erators are discouraged by the flask pin 


little coal oil on them every 


morning is advisable 


sticking; a 


THE COPE MOUNTING 
When the drag machine part is com 
pleted then have a pattern and casting 
made of the cope plate I’, Fig. 5 This 


plate ’ must have a pocket made in it 


similar to and in the same locations as 


building-up pieces B and C of drag plate 


E would come if setting on top of plate / 


face to face, as in Fig Che pocket 


should be made large and deep enough to 


give a 5-16-inch clearances around the 
building-up pieces This 5-16-inch place 
is for babbitt; the thickness of iron thru 
this pocket 1s inch; so after the casting 
of plate I’ is planed and drilled to fit the 
molding machine, then drill a series of 
small holes inch apart all over th 

side face of the pocket. Drive nail heads 
into these holes, leaving the heads about 
3-16 inch from the casting. Now set plates 


E and lV together as in Fig. 5; put a binding 
pin through the flask-pin holes and bush 
ings. and if the two plates come together 
without hitting the nail heads then ri 
move them, and through the inch of iron 
in each pocket drill a inch hole for 
pouring the babbitt 

Now there are several ways of accom 
plishing the babbitting and in this case th 
odd shape of the parting line on the in 


terior of the pattern 4 makes a little extra 
work and expens 1 would use in this 
case a special forming block, Fig. 6, which 
conforms to the shape of the under side 
of pattern A, Fig. 1 The wood pattern 
maker can make this forming block, allow 


ing only file finish on it, and deep enough 


to set on the top surtace ol pattern plate Gy 
BABBITTING 

When the metal patternmaker gets this 
casting he can readily fit it in place on 
the drag machine, elevated the same dis 
tance above the stripping plate, or low 
straight parting line, to bring its upper 
surface in the same relative position as 
to the other parts of the pattern as thi 
under surface of pattern | shows in Fig 
Then the tool should be set im 
proper position as it would be when mal 
ing a mold The gaps where patter | 
ribs would come up through are plugged up 
with a piece f wood or cardboard ot 
putty, so that there will be no outlet for 
the hot babbitt. Set the cope plate on top 
of the drag plate, I to 
gether and with a wad of putty make a 
little funnel around the inch pouring 
hole and pour in the hot babbitt. It 1s 
sometime Teh to heat the plat 
trifle before pouring it imsures a better 
cast When the babbitt has. sufficiently 
cooled, remove the plate take out the 
forming blocks, Fig. 6, and place the whol 








pattern A in place on the machine. Clear 
off the putty or cardboard that was put 
in to stop the babbitt from running out, 
then put the half-round coreprint on build- 
piece C, and the drag machine is 
complete. Take up the cope plate, dress 
off any fins on the babbitt and with emery 
cloth smooth up all the babbitt surfaces. 
Put the half coreprint in pocket C to cor- 
respond with half coreprint on building- 
up piece C in plate E, then carefully lay 
off the location of cope section of pattern 
A and screw this section pattern down 
fast to plate ’. Then this plate V is to be 
drilled and fitted with flask pin and bush- 
ing and can be mounted on any old stand 
or buck sufficiently strong and of proper 


ing-up 
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Fire-Hose Couplings. 
As our readers will recall, we have had 
quite a little to say first and last regard- 


ing the fire-hose-coupling question and 
the lack of a common standard for such 
couplings as made for different towns 


throughout the country. We have recent- 
ly received from Mr. John R. Freeman 
some interesting and valuable data per- 
taining to this subject, these data having 
been gathered in 1892 when Mr. Freeman, 
then engineer of the Inspection Depart- 
ment of the Associated Factory Mutual 
Fire Insurance Companies, began an in- 
vestigation to determine the possibility of 
secttring a standard coupling for hydrants 
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are cut 6 threads 
21 


cent. 8 


“4° 
5-5 


18 per cent 
cent. 7 threads, 
per 


smallest 


cases 


per inch, 29 per per 


threads, 
inch. 


cent. 7! and 32 


threads The male 
coupling in the list has an outside diam- 
of thread of inches and the 
largest 3.645 inches. Of fifty cases thread- 
ed 7 per inch the average outside diameter 
is 3.070 and the diameter at the root of 
while the average 


per 


eter 2.0900 


the thread 2.867 inches; 
outside diameter for fifty threaded 8 per 
3.047 the diameter at the 
thread root 2.853 inches. There are just 


inch is and 
six couplings on the list of those having 
8 threads per inch which conform to the 
New York standard of 3 
ameter of thread, although there are quite 


inch outside di- 

















; ‘ and hose. Several manufacturers gave 
hight, and the job is ready for the foundry. 
The custom is to run the machine along ne i % | 
1 . - Wns / — h MA 
the sand pile as fast as the floor is filled wy . & — LID» 
with mold The machine shown is the I G T 
Draper-Tabor hand, round machine, of 25 
° 4 es ‘ 
stripping plate type, now used in many < hy < 
foundries. To make a mold the patterns 
ire elevated to the uppermost position by i 
’ 
means of the handle at the side of the { n J 
i ‘ , Yh) | Y ___IFTIFSF 
machine Then the flask is set in place, > att ' yyy “jj 
) \ American Machinist 
filled up and rammed and vented; then a baad 
< rr 
. pi ns are Ww raw / x the ; 
the patterns are withdr we by turning he WALI FEMALE 
] - VNR AN 1] I 
handle back again; the mold is lifted from jyocp COUPLING HOSE COUPLING HYDRANT NIPPLI 
Location. \ B. H H. H I J K I M 
Altoona, Pa. 2% 6 a , 3.€93 2.825 2.925 3.120 Female Coupling. 
Dayton, O. . 2% 6 R. 2; 31 3 220 3 C05 Nipple and Cap 
St. Paul 2% 6 R. Good Deal. 3 3.200 3.000 3.055 3.279 Nipple and Female. 
Milwaukee . 21s 7 R. 35 34s 3019 2.806 er Nipple and Cap. 
Rochester 21a 7 R. Very Slqg. 332 3 028 2.822 2.900 3 060 Nipple and Female Ring. 
‘Terre Haute 2% 4 R. Sig. 3r 3.062 2.879 2.915 4,124 Nipple and Female Ring. 
Detroit 2} 7 R. Slg. 3% 3 136 2.959 ade hs Old Male and Cap. 
Atlanta, Ga... 2% 7% *. Sle 3, 3 022 2 $50 2.890 3.049 Nipple and Cap. 
New Britain, Conn. 21x 7% >. K 21% 2 942 2 760 2.833 2.985 Old Coupling. 
Providence 2% 7% R. Sle. 35° 3 o58 2.899 eee A Nipple. 
Worcester, Mass. 2% 7% Ng 3rs 3 067 2.902 2.923 3.100 Old Coupling. 
Fiartiord.. . ... 25% 7% Little. 2 a a 2.817 2.972 Female Only. 
Denver 25", 8 ha ees 3x5 3.082 2.894 2.959 3.116 Nipple and Female. 
Houston . : 2's 8 R. Slg. 23 2.994 2819 Ea Nipple Only. 
New York City. 2% 8 Male F., Slg. 24 3.000 2 832 2.908 3.036 New Coupling. 
Orange, N. J. 2% 8 Well Rounded. 3 2.985 2.842 2 875 3.024 Coupling. 
Syracuse. . 27 8 R. 3/5 39 3.153 2.964 3 022 3.236 Male and Female Rings. 
Tampa, Fla. 2% 8 2. a 3 005 2.806 2.870 3,022 Nipple and Female Ring. 
Toledo ' ; 2, 8 R. 22} 2.978 2 806 a ; Nipple and Ring. 
Montgomery, Ala. 2% 8 F. Sly. 3 2.999 2.831 2.921 3.045 Nipple and Female. 
TABLE OF HOSE COUPLING DIMENSIONS. 


A.—Bore. 
coupling or wholly of a female « 
8.-F., dificult to say which 
Diameter of top of male thread. J 
M.—What gage consisted of. 


oupling. B 


the machine and set on the floor. The 
cope is rammed up in the same way and 
set on the drag. Cores should of course 
be set in place before the mold is closed. 

For one dollar 11,200,000 British thermal 
units may be obtained, on the assumption 
that one ton of coal of a calorific value of 
14,000 British thermal units costs $2.50 per 
ton. The heat equivalent of one electrical 
horse-power ye British 


Assuming the value of one 


ar 1S 22,400,000 
thermal units 
year generated by 
British 
Elec- 


electrical horse-power 


steam to be fifty dollars, 450,000 
thermal units will cost one dollar 


trical Review. 


H —Remarks on top of Threed: 8 


Diameter of top of female 


permission to have their samples of the 
many different couplings by which they 
duplicated orders from various parts of 
the the 


obtained 


country, measured and results 


by measuring a large number 
of these samples with micrometer calipers 
were tabulated. The tables then compiled 
have recently been rearranged with the 
idea that they may be of service in 


the to 


con- 
be 
a committee which 
the National Fire 


nection with attention about 
given to the subject by 
has been appointed by 
Protection Association. 

In tables 
given of sample couplings and hydrant 


Ot 


the before us particulars are 


nipples for some 700 different towns 


Sharp; 
H.—Diameter of top of male thread per manufacturer's list 
‘thread. L 


As many of the nipples were not finished out to size, these dimensions are not very close, except where gage consisted in part of a male 
Threads per inch 
rhe fraction gives estimated amount of round or flat, H 
Diameter of bottom of male thread. K 
As nearly all these gages were more or less worn, the remarks under H.H. refer to their appearance at date of measurement only. 


R. or 
I.— 
Diameter «of bottom of female thread, 


Rk, Rounded; F., Flat; Sig., Slightly; 8 


a number so near this size that it may be 
the intention was to 
the 


assumed in their case 
this 


sample couplings were made. 


follow standard when original 
We believe the accompanying table em- 
the 


be of 


bodying a few selections from data 


collected by Mr 
As will be noticed, no two of these 


Freeman will in- 
terest. 
nipples agree in 


thread, 


couplings or respect to 


diameter of and in only a few 


instances is there agreement as to thread 
sec- 


Perhaps the most interesting 


H and M, 


depths 


tions of the table are columns 


the one showing the shape of the top 
of the thread on the members used as 
gages, and the other what these gages 
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actually consisted of, at the time th 
measurements were taken. [Irom the lat- 
ter column it will be seen that the gage 
for the couplings for a certain town may 
consist of a female coupling, or it may be 
made up of a nipple and cap, a nipple 
and female, or an old male coupling and 
cap; the threads in some cases being 
slightly flatted, in others slightly rounded, 
in still others rounded or flatted consider 
ably. 

It may seem strange that such a collec- 
tion of brass rings, caps, nipples, etc., with 
threads in such condition that no one can 
tell what their original depth or shape 
was intended to be, should serve as work 
ing gages in the manufacture of hose coup 
lings; such gages, however, are the only 
kind used for this work, so far as we know 
The writer, two years ago, while looking 
into this matter, had the privilege of ex- 
amining at several places in this city hun- 
dreds of coupling gages, and in few in- 
stances did they appear like anything more 
valuable than old junk, although in some 

1 


cases they seemed to be regarded as highly 


section 


pulley 
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English Countershaft With 
Single Hanger—Visit to an Eng- 
lish Ball-Bearing Factory. 


ingle 
occasit yn 


Manufactu 


while red 


‘ountershaft, 


clutch. 


anger’, 


le Cf 














as if they were hardened and ground steel 
gages, made with the highest « 
accuracy. 

In addition to the differences in thread 


diameters and de pths and other 
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once, from a first rounding up to parting 
off the the ball 
held in a revolving jaw so that no pip is 
left on it As 
to the speed at which each machine works, 


For final operation is 


when severed from the rod 


it may be said that of %-inch balls, such 


are used for cycle free wheels, pedals, 


lS 


ete., forty-five are made in a minute. In 
this room one lad attends to six machines, 
a special Watson-Laidlaw centrifugal 
to the off the balls 


they come from the automatic machines. 


and 
oil 


is used as 


spin 
For hardening the balls gas furnaces are 
used, the balls being dropped thru a hop 
per into a drum which, for uniform heat- 
Chey are taken through by a 


revolves 


nye, 


worm and discharged at the right time 


into a tank for hardening. The bearing 
races are dead hard on the surface but 
tough inside. They are made of the best 
mild steel, tool steel having long since 
been found unsuitable. Brown & Sharpe 
furnaces are used for the annealing and 
carbonizing processes. The balls are of 


crucible cast steel and the necessary test- 


ing follows all the operations 
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The worms run at the sides on vertical 


axes, in a series of circular teeth having 
ball bearings, and side rock 1s also taken 
on anti-friction rollers. The writer was 
shown ball bearings in an electric motor 
which had 


often day and night, without being lubri 


been running for two years, 
For this, however, the balls must 
not The 
bearings are initially filled with a heavy 


not 


cated 
rust or brittle in the ball race. 


lubricant such as motor grease oil, 


which is to be avoided unless a flood or 


bath is provided. Unless the bearing is 
heated externally the grease seldom need 
be leather 


washer let into the housings at each end, 


renewed. It is retained by a 
the washers also excluding dirt. Of course 
it has been recognized for some time that 
in a well-designed ball bearing, kept cool 
reduce 


W.C 


and clean, lubrication does not 


friction | 





Piercing, Blanking and Bending Dies. 


BY P. 
In the accompanying sketches are shown 


SANDISSON. 
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is a mild steel forg- 
ing machined the 
punches j and the blanking punch & are 
fixed into the mild steel plate in the ordi- 
nary manner, the plate then being fast- 
ened to the punch holder g in the 
way as stripper plate d; / is the adjustable 
tripper for the stop finger f. 

Particular attention is called to the lo- 
cation of the piercing holes and the blank 
slot in the die block c. 
at 45 degrees, the reason for this being 
In the first and second bend- 


[he punch holder g 


shown, piercing 


as 


same 


These are placed 


as follows: 
ing operations it will be noticed there is 
a double bend, as indicated at x x, Fig. 2. 
Now, if the either with 
the grain or across the grain, there would 


blank were cut 
surely be trouble in making one or the 
other of these bends. The material was 
cut in long strips, with the grain, as indi- 
cated in Fig. 4, and punched in the man- 
ner shown 

At m is shown the method of holding 
the guide pins in the blanking punch k. 
The ordinary method of fitting these pins 


directly into the punch is unsatisfactory. 






























































For heating the factory, exhaust steam the blanking punch and die and also the In this case the punch is drilled and 
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FIG. I 
PIERCING, BLANKING AND BENDING DIES. 
is used, a fan sending heated air through the blank and counterbored and then hardened, after 


special ducts in the buttresses of the build- 


ing so that fresh, warm air is supplied 
in every workroom during winter. In 
warm weather the ordinary air is sent 


all smell of 
The building has a pleasant outlook 


through the ducts to remove 
oil, ete 
in all directions and provides plenty of 
air space for the workers, while washing 
and other conveniences are on every floor 
Another noticeable thing in the factory is 


a lift which is driven by worms. Of 
these there are two, one on each side, 
with an electric motor between them. 


bending die for producing 
bent pieces seen in Fig. 2. The material 
used for these pieces was No. 16 B. & S. 
gage (0.058 inch) half hard sheet brass. 

The die block c, Fig. 1, is of tool steel 
worked out to the shape as shown, then 
hardened and ground. The stripper plate 
d is of mild steel fastened by screws to 
the die block and dowelled; e is the gray- 
The stop finger f is similar 
to those previously shown in the AMER- 
ICAN MACHINIST and which appear to be 
adopted several manufacturing con- 


cerns. 


iron bolster. 


by 


which a mild steel plug is driven into the 
counterbored hole, and this plug is then 
properly laid out and drilled to receive 
the guide pin, thus ensuring accuracy. 

The construction of the bending dies 
is clearly shown and no lengthy explana- 
N is the tension pad, 
whose action will be readily understood; 
pp are gage plates for locating the blank 
for the first bending operation; r is a 
These dies are 
simple in construction, yet have given per- 
fect satisfaction. 


tion is necessary. 


clearance groove only. 
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Feeds and Speeds for Lathe Work.* feeds to govern t f general 
. 
’ me machine wot 
METHOD O| R 
BY T. A. SPERRY. 
lo the manufacturer of machinery the to advances [ have ily endeavored to I shall het wever, | mily the 
subject of feeds and speeds is an all- formulate in a system manner present second sub-divis ( ld 
mportant one, and yet it 1s one of which shop conditions and practises in a manner that of th nd ds ot 
ss is known in a systematic, compre-_ suital for calculations lathe work rth re f erva 
hensive way than of almost any other While a little has been done on other tions have been m k ac y be 
branch of shop development. While men classes of work, | shall in this paper deal ing done inthe shop,a t tcon 
have been working iron and steel from primarily with lathe work, for the double ditions for a job ‘ ed the 
ime immemorial, and while the machine” reason that it 1s the most important of observatio1 vy by 
tool, as such, in all its present forms, though our machining operations, and that it is card lex ‘ eV 
na greater or less degree ol perf ction vere! lv corceded to be the nost s§ enteen dist s eaci 
and adaptability, has been in use for a_ ceptille to the influence of modern high of which is a lete t par 
great many years, it is only within the’ speeds. If this work can be systematized, ticular ope 1 ge speed of cut 
past six or eight years that men have th same course of treatment, s lv ting, trave i d area 
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FIG. I. RELATION OF CUTTING SPEED AND CROSS-SECTION OF CUT. FROM DAILY PRACTISE IN ROUGH AND I Hi RNI Or 
GRAY TRON 
realized the real capabilities of this class moditied, can readily be adopted to oiher of cut \ ne 
tool as a work producer, and have’ forms of tools and methods of cutting Ot prece | 1 not 
given the subject of maximum output any In making and recording observations date, et t ire then 
real, earnest, intelligent thought and at for this work, I have had constantly in classifi t rd to ma 
tention. view the objects (1) of regulating and teria Tr \ ( hi 
The object of this paper is to present establishing both time and methods of nature of tl p d th 
the results of observations at the works. work on specific operations for specific fied records are th ferred 1 ross 
of the Cincinnati Milling Machine Com-_ pieces of work, and (2) ascertaining the section pap piott t P " 
pany, showing the speeds and feeds at best conditions of and for the general dinates ane I f the t quiy 
which iron and steel are being machined machine (lathe) work for this class of alent to the I ptl it) 
to-day. I have not gone into the subject manufacture, ¢. ¢., a high grade of ma-_ absciss t gh t points tl lo 
very deeply, and have made no startling chine tool construction. These conditions cated a cury raw wil 
discoveries, nor have I any new theories must necessarily be fully established be age prac t lepartment f 
fore any attempt is made at laying out a_ particular « f work and ku f cut 
*A paper read before the Cincinnati Metal . ; , . ; Fac , ta:t oJ 
comprehensive scheme of speeds and ach poin cated 1 the « rdinate 


Trades Association. 
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paper has a reference number attached to 


it*, by which it can be traced back to the GRAY IRON, MACHINERY STEEL. 
primary card record. Take, for instance 
; > 
Or tH Curve f01 ough turning gray iron, Kind of Cut Pe, hte Out Meenyat se! Py Oat esnaneed 
F 2 iting of te e¢ g oO ; Zemover 
the point at the intersection of 8o-feet — , itting \ n 
cutting speed and .0021 square inch area 
Ty vs= a, s Lt - Sq 5 8 
of cut, and referring back to its card we TURNING : ale 
5 ™ nese en . i Minimum, 32 .00079 .1566 40 .00077 .0450 
find the complete details of that job a Re tale 
I | ie. sal : Average. 65 .00316 -4569 80 -00695 1.71 
showing that, as a result oF experiment Maximum 115 0078 1.1340 163 .01560 5.145 
the cutting speed had been increased from 2d Cuts 
40 to So feet and the travel from 15% to Minimum. 35. .coo28 .0479 45 .00008_ | COIs 
‘rage V4 00k. 4138 68 53 | 396 
25% inches per minute, using a rather finer Ave rage. 9 5 ool 46 413 .00053 39 
‘ Maximum. 135 .0065 1.3395 150 .00156 ~3744 
feed. Whenever an observation is plotted Finish— 
which later on is increased a circle is Minimum. 70 -O0C004 .0225 68 -00005 .0004 
drawn around it, indicating that better Average. 140 .00045 .1355 115 .OOIl -0310 
; At . axi 240 ; 3 2925 2 or 2568 
séasiiee wees steed citi Came Maximum. 40 0013 .292 300 .0016 56 
have thus been plotted for the principal 
. . : . ° -anla 
turning operations on gray iron, machine FACING: Scale— 
e 2 O77 > ysS 
steel, tool ste l, bronze, etc... those for Minimum | Pe -00079 1612 - -COO4 -« 999 
turning gray iro ind n ‘thine steel and Ave rage. | oj -00239 -5094 75 0032 .4170 
u ing era on and machine ste¢ an¢ Maximum. | 140 .0078 1.0062 11IO | .0059 1.715 
for facing gray iron only being here re- 2d Cuts— 
produced Minimum 45 .OOor! .O182 45 
r Average. I .00195 .5592 100 
[he machine steel sheet, Fig. 2, has ae r3 aon II y 
: , Maximum. 265 -00500 2.720 260 
part of the way, a double line for rough Finish— 
turning, the upper line being from cet Minimum. So .00003 .O100 70 
erage o0o2¢ 26¢ 3 
tain heavy work on which heavy cuts Average. 154 pais — ne 
: ee Maximum. 285 .00065 3544 325 
could be taken and a special effort was 





made to obtain the highest possible speed 
without much regard to the life of the GENERAL RESULTS FROM 400 KECORDS OF ROUTINE LATHE WORK, TURNING AND 
tool At these speeds and cuts the tools FACING GRAY IRON AND MACHINE STEEI 


would last from two minutes to half an 


; ; had been speeded up by amounts ranging COMPARISON WITH ENGLISH AND GERMAN 
hour each. The curves, as a whole, repre , : 


; from 5 per cent. to 115 per cent. of the RESULTS. 

sent better than the average work of the iF . 

, original speeds, or an average of about As a matter of interest and comparison 
department, for the records show that : NW of ; ; : 

a 15 per cent. on all of the observations r« the curves shown have been plotted 1 
alhout 32 per cent. of the observations ; : : ‘ — 
J- P pies corded; and, moreover, the shop is uni Figs. 4 and 5 with the results of the elab 
*Omitted from the engravings.—Ed versally known as a “speed shop.” orate experimental tests made by th 
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the changes which determine what it will 
becom 

Cornell has played an active part in the 
development of education in this country. It 
started with strong initiative force through 
men who felt but hardly dared 
their inclinations toward something which 


formulate 


was better than that which had been. They 
were men who reached forward from the 
limitations which compressed their past 
to aspirations which they could not quite 
measure or define. 

Nevertheless, in some way, consciously 
from and 


or unconsciously, there evolved 


AMERICAN MACHINIST 

without too fixed a goal, but trusting that 
the the best that 
went as far as they 
far they 
pioneer 


would be right 


1 hey 


results 
could make. 
could see and then how 
could go. This the 


Men do not know what they are 


Saw 

underlies 
spirit 
going to make of a new country and its 
resources, but they plunge in, turn it over 
and make of it the best they can; always 
in the spirt of industry and honesty; with 
that aspiration for betterment which in 
that 


naught 


which is 
that 


variably turns to good 


worthy and turns to which 


is undesirable. 
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an ever-increasing faculty, we had a well- 
rounded university. 

This was the result of influences which 
for a score of years had, from the rude 
beginnings on the Ithaca hill, shaped the 
ends which have reached deep into other 
institutions of learning throughout the 
land 

As a result we have 3,100 students, de- 
Post-graduates, 


partmented as follows 


200; Arts, 700; Law and Medicine, 690 
\pplied Science (chiefly engineering), 
1,000 


Contrast this condition, where only on: 




































































through these men the power to do things, Thus Cornell started—with no entram fourth of the students are in the Art 
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which though simple in themselves, were 
far reaching. 
| regard as the first of these the decla- 


ration that all kinds of education are 
equal. The democracy of this is so simple 
as to seem axiomatic, but that it was a 


departure is shown by the fact that after 
nearly forty years it is not yet quite uni 


V ersally believed 


Che second I believe to be the prope! 
view of the relations between the so 
called liberal and utilitarian courses of 
study 


The third may have been the bold will 
ingness to do the right thing every day 


and all the time as opportunity offered, 


meling traditions; no compressing envi- 


the 


of her con 


ronment; surrounded only by four 
winds of heaven; the courage 
victions making her superior to criticism 


The kind of 


tion. It was called a poor man’s college, 


result was a new institu 


but poor men are not quite so poor as 


they used to be, and it would be strange 


if they were, amid all the resources of 
this great country. Then followed the 
years of struggle filled with incidents 


which form the oft-repeated history of 


the early days. The day came, however, 
when through the sale of lands, the gifts of 


many benefactors, and the added talent of 


course, with the old academic institutions 
with an eye to what education should con 
sist of when a large number of intelligent 
men are left to freely choose what is best 
adapted to their needs 

The fact that under these conditions s« 
elect the 


deplored as the 


few humanities has often been 


decadence of classica 


training. I do not think so. It is sather 


the beginning of a higher development in 
which the classical will be more effective 
because not diluted with the dregs of its 
own failures. 

The time was when but one kind of ed 
ucation was known, or at least only one 
kind of called education 


training was 
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Our early colleges were therefore strictly tined educators wrong, and for no uncer- riod of their development their native 
classical, and many are yet. An educated tain reason. I think the whole problem power to vary was resisted, their minds, 
man was then perforce a classical man, is so simple that a few statements can take forced away from their natural trend 
and, since education led chiefly to the the place of argument, and especially of and energies which could have been po 
learned professions, the few who in the contention tent for good in certain directions, wer 
early days received college training wes: Humanity is composed of all kinds of dwarfed by 1 compulsory exertion of 
fairly fitted for their life’s work. Then men, possessing widely different tempera uninteresting productive effort Chis 
the so-called blind impulse for the old  miciits, tastes and abilities. It is well they results in that kind of crity which 
deal of general culture 'ed fewer men are not all alike Any man will achieve s stagnation 
istray than it does now the greatest effectiveness when given the You can’t mak iything ¢ l of a ma 

\s time went on, institutions grew in opportunities and training which develop xcept to 1 bet t whicl 
size and multiplied in number Thou- his native powers Any other training he is. Yo t unn ke h ind make 
sands of students took the place of former is liable to stunt his growth. His veria him over ag If it b rgued that a 
hundreds. After a time we began to hear tion, as he progresses in development, man must ds et so-called liber 
whispers from the practical world, which should be in the direction in which he education in order to be w rounded ; 
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generally gets things pretty nearly right, tends to vary. This assists in the survival following this with the so-called special 
that college education was a failure, that of the fittest, the survival of the unlike, ized courses, the answer is that he can b 
men who spent four years and thousands the survival of the effective forcibly made well rounded like a billiard 
of dollars in academic halls were less Manifestly there must be as many types. ball without other characteristic than 


fitted for the activities of the world than 
those who spent these developing years in 
business or other pursuits. 

Educators used everything from argu- 
‘nt to of refutation, 
commonly alleging that men without edu- 
cation were unfitted to judge the product 
I think the apparently 


m ridicule by way 


of our institutions. 
crude judgment of the world was right 
re- 


and the ineffective theories of many 


of education as there of 


and fortunately the number is not so great 
but that they can be 


are types men, 


reat ily supplied with 


in any university. So long as all men 
during the process of education were con 
fined to one channel, those whom the 


channel precisely fitted were greatly ben 
fited the 
a misfit were injured, for the reason that 


Those for whom channel was 


during the most important formative pe 


He 


ind the corners 


roundness ought to have corners, 


should be left on to dent 


something 


\s to the so-called specialized courses 
these are only name Chey are no more 
special than the humanities Some are 
scarcely so highly specialized 

Phe older I get, the more I think that 
there s no such thing as liberal educa 
tion, liberal arts, or liber anything, as 
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distinct from specialized 


knowledge Liberality is the free and 


equal admission of all 


We hi: 
tor 


ive heard too much about knowl 
knowledge 


All 


engineer 


edge its sake rsus 


Al] 


own ve 


for use 
Che 
mechanics and thermo-dynamics 

l The architect 


for use knowledge is 


education action 


tor 
use in 


in direct 


a cert: way uses 


art and constructive knowledge in a simi 


he 


material 


lawyer uses his knowledge 


The 


lar way | 


classical or 


in a less 


way. 


departm«e nts of 
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in which men’s minds are fitted to receive 
benefit 


from the acquirement of the re- 


spec tive 


classes of knowledge and train- 
ing. I therefore maintain that, instead of 
a decadence in the humanities they are 
elevated, because their representatives are 
whose minds are fitted to take such 
therefore 
represent the best possibilities 


men 


education, and who will con- 


spicuously 
r ~] . - : - ] : 

of classical training applied to those to 
whom it is adapted 


Likewise, by processes of natural selec 
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thing is better than 
that is the 
that all 
is equal, that training is training whenever 


that 


everything else, 


than 
broad 
spirit which recognizes education 
you find it, knowledge is knowledge, n¢ 
that 


effort is human effort, no matter to what 


matter of what it consists, humat 


it is applied, and when it has singlenes 
of purpose and is resourceful, it is ef 
fective 


German Vertical Keyseating and 


Slotting Machine. 
This machine is chiefly used for key 
way cutting, and in its simplest form, 


which is used only for operating on shafts, 
the work is mounted in V-blocks fastened 
to a stationary table, several sizes being 
all the 
In the more universal type, 
the table 
is provided with cross and vertical hand 


used to include diameters within 
given range. 


shown by the illustration, Fig. 1, 


adjustment, thereby increasing the adapt- 
of the 
serviceable for a general class of 


ability machine and rendering it 
more 
work. 

The novelty of the machine lies in it 
method of operation, which is as follows: 


Che cutter which is of the same diameter 


as the width of the groove to be cut, is 
4 
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been reached, when the feed is automat 


cally disengaged and an electric bell rung 


to warn the workmen of the completion 

of the operation It will thus be seen es 

that after setting the work and _ starting ) LoL | 

the machine no further attention on the ae Taree 

part of the workman is required; he 1s ye \\ | : 
therefore able to tend several machines “7 


» and so further diminish the cost of each 


ope ration 


The spindle is driven from a five-speed J 
cone pulley through a longitudinal, splined 
shaft, an inclined shaft and spiral gear 
ng. On the inclined shaft is fastened a 


spiral gear, Fig. 2, which drives through the 


medium of intermediates a nest of 





irranged about hollow shaft B, which 1s 


fitted with a sliding key for change of 
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feed, this change being effected by hand 
A worm D, which is keyed to 
shaft, engages with a worm 


lever C. 
the hollow 
wheel £, 
F for rotating through suitable gearing the 
screw G for vertical feed, and the rotating 
nut HT on the fixed longitudinal screw in 
the bed for horizontal feed. 

Keyed to the same shaft as the clutch 


driving a sliding, double clutch 


for vertical movement is a small pinion /, 
which engages with an internal gear ro- 
tating freely on a boss of the casting and 
encircled by an index plate which can be 
clamped to the internal wheel by screw K 
for regulating the depth of the slot. The 
longitudinal traverse is defined by a 
stop L, carrying a scale adjustable along 
the bed in connection with a fixed pointer 
on the starting the 
machine, the required depth and length 


carriage. 3efore 
of the slot (the latter being measured from 
the total 
less the diameter of the cutter) are read 


center to center, 7. e length 
off on the index plate and stop respective- 
ly, which are then tightened in place and 
the thrown into gear 
with M for starting the vertical feed. 
When the cutter fed to the 
necessary depth the the index 
plate strikes against a corresponding one 


sliding clutch is 


has been 
stop on 


on lever N, which is coupled to the clutch 
fork by lever O, thus throwing the clutch 
out of gear with M and into mesh with 
P, thereby disengaging the vertical and 
putting the horizontal feed into action. 


| &s 
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CUTTER FOR KEYSEATING AND SLOT- 
TING MACHINE 


FIG. 3 


When the carriage reaches the end of its 
stroke the the bed strikes lever 
QO, which by means of pin R and lever N 


stop on 
throws the clutch out of gear. The con- 


nection between levers O and N is so 
arranged that the clutch, after the vertical 
feed has been disengaged, is free to slide 
into gear with P for horizontal traverse, 
but after being again knocked off it re- 
mains in its central position and is pre- 
vented from with M. 
Hand levers for engaging or disengaging 


the feed 


again engaging 


motions 


are provided, as are 
also hand wheels for fine vertical and 
horizontal adjustments of the cutter. The 


latter, as shown in Fig. 3, takes the form 
of a flat-bottomed drill with three cutting 
edges, the clearance hole being drilled ec 
centrically, thus avoiding a tit at the cen- 
ter and leaving the hole perfectly flat at 
the bottom and free to start milling in the 
horizontal direction. The cutter is driven 
by a socket in the spindle by means of a 
the 
This socket is keyed to the spindle 


tang, as is usually with twist 


drills 


and drawn up in place by a long bolt pass 
I ; I 


case 


ing through the latter and provided with a 
square head at its upper end 
The 


and well adapted for sustaining the heavy 


machine is of rigid construction 


cuts taken \n idea of its capacity may 
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be gained from the fact that a slot 534 
inches long 1 inch wide and 3 inch deep 
has been cut with it in 6% It is 
designed to be driven either by an over- 
head countershaft equipped with fast and 
loose pulleys or by a variable speed motor. 
A pump is provided for conveying the 
lubricant to the cutter, and the table and 
base are surrounded by water channels. 
The machine is built in two sizes, one 
for slots up to 1 inch wide, 3 inch deep 


minutes. 


and 32 inches long, and the other for slots 
up to 2 inches wide, 5¢ inch deep and 40 
The weight of the smaller 
machine is about 3,200 pounds. The 
builders are de Fries & Co., Ltd., Heerdt, 


near Dusseldorf, Germany. 


inches long. 





Echoes From the Oil Country—Old 


and New Machinists. 

We all know, from hearsay, that the 
machinist of former days was in every 
way superior to the machinist of to-day. 
When a boy starts into a machine shop he 
may find that the men do not seem to be 
very much interested in teaching him how 
to become a good mechanic, but he will 
always find the man who will see to it 
that he shall understand that the machin- 
ists of old had a skill which is fast dying 
out. Even among well-informed people 
it has come to be a proverb, and you know 
“what everybody says must be true.” 

lo some of the latter-day mechanics it 
might be interesting to get a glimpse of 
one of those old-time lords of the trade, 
for while it might be presumptuous to try 
their record it might be of 
interest to know from what high things 
we have fallen. You will understand that 
I am not speaking of the genius who may 
be found, once in a generation perhaps, 
who may seem fitted by nature to do things 
that training only helps to do but does 
not prevent from working im original ways. 

Even in the old days it sometimes hap- 


to eclipse 


pened that things went wrong, and one 
day the superintendent of a plant found 
a job back on his hands because it was 
claimed the man had not worked to the 
sample furnished. 

“See here, Bill, I told you you must 
work close on that job and now it is back 
again.” The superintendent has fire in 
his eye and Bill has his reputation at stake. 

“Yes sir, yes sir; so you did, and I did 
as you told me, too. I can work to a hun- 
dredth of an inch if the job actually re- 
quires it. I don't do it for every job be- 
cause fine work is expensive, but I always 
work to a scant sixty-fourth on any job 
that and I did better 
than that on this one.” Bill felt that mod- 
esty should not make him keep his light 


needs to be close, 


under a bushel on such an occasion 
“Hundredths and scant sixty-fourths,” 
growled the superintendent contemptuous- 
ly. “Better say eighths and quarters. It 
makes me mad to hear you fellows talk 
just as if you knew what good work is. 
When I was young and learned my trade 


a fellow had to learn it My old master 
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was a man who could not be beat in the 
country, and he made me do every job 
right, no matter how long it took me to 
do it. Now, all you fellows think of is 
to get a job out of your hands, no matter 
how it is done. Why I have spent more 
time scraping a valve and seat together 
than lots of shops spend in 
boring and fitting up the entire cylinder 
When a man got one of those old jobs he 
paid a good round price for it, and he took 


nowadays 


good care of it, and he had something 
that would last. There is no use of talk 
ing, I suppose, but I don’t know what the 
world is coming to, or what they are going 
to do by and by for real mechanics. You 
put this piece in right away and take off 
a hair, and, mind you, only a hair. Don't 
file the bearings too much because some 
men don’t know enough to watch a new 
job till they get a bearing.” 

As Bill was one of those old-time me 
chanics for whom the present 
longing it is safe to presume that he got 
the “hair” off if he was given sufficient 


world 1S 


time. 

3111 was an “all-around” mechanic. 

Perhaps some of you young fellows do 
not know what an all-around mechanic 1s 
I will try to tell you some of the things 
Bill could do. He could chip and file and 
scrape. He could chip a flat surface and 
file it and scrape it, and when it was done 
it was nearly as good as you can do with 
a planer. He much of it 
in seventeen hours as you can do in forty 


could do as 
five minutes, and once in a while he could 
chip and file in a place where a planer 
cannot work at all. He could cut threads 
with a hand die that would be straight 
enough to allow the nut to come up square 
—if left a nice easy fit. He could set a 
valve so that the engine was nearly sure 
to run without the valve having to be 
moved. That is, he could get it so that 
it would turn over, and then by listening 
to the exhaust he could put the finishing 
touches on it. He could go out into the 
country and make a steam or water joint 
with anything from an old hat to a piece 
of bacon skin. He could take a piece 
of steel and flatten it out and put a lip on 
it and grind it up into a drill “five-eighths 
and a sixteenth, and a scant sixty-fourth” 
in diameter. Then he could temper it and 
drill a hole of diameter and 
worse than unknown He could 
build up a wonderful collection of blocking 
under a piece on the planer and nibble 
off a little metal without having the whole 
thing on the floor every time. He could 
run any lathe in the shop from the 14-inch 
one to the mammoth 28-inch one that had 
He could carry iron 


unknown 
shape. 


a bed 16 feet long 
in the foundry nearly as well as a regular 
foundry helper, and by using his jackknife 
and a file he could make a pattern that 
could nearly always be pulled from the 
sand if it would stand the rapping without 
He was not very bad at 
that is, 


tering as comes around a machine shop 


going to pieces 


carpentering, either such carpen 
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His blacksmithing was away ahead of no 
blacksmithing at all, and he wasn't afraid 
of a soldering-iron, either. 

These are not all of Bill’s accomplish- 


ments, but will serve to show that the 
title of being an all-around man was not 
altogether undeserved The number of 


the jobs that came along was not much 
larger than the variety, and every job had 
sill was ready 


to be done “somehow.” 
for them. It is 


job will pass when it is a choice between 


surprising how poor a 


it and no job at all, and how very par- 
ticular people will get to be when there 
are dozens of places ready to do the work. 
If Bill should come dropping in just as 
you are lamenting the lack of the good 


old 


I wonder if you would give him a job, 


all-round mechanic of former days, 
and if you did, I wonder what you would 
put him at and how long you would keep 
him 

Perhaps a glimpse of a shop of to-day 
may seem more re al to some of you 

“There is some dispute about sizes, and 
I would like to have you come out with 
the large micrometer and decide it.” One 
of the 
with another one as to whether a certain 
should be The 
question were turned to snap gage 
were to fit babbitted 


there was no doubt about there being dif- 


foremen had a misunderstanding 


fit was as it pieces in 
They 
and 


into bearings, 


ferences in size. The question was as 
to the amount of the differences, and 
whether they would do any harm. A 
careful examination of one shaft that 
seemed to show,more than ordinary dif- 
ference showed a variation that did not 
exceed a quarter of a thousandth. It was 
that much under the “feel” which the 


lathe man was supposed to get with the 
was the lack of this feel 
The large 


gage. It 
that had raised the question 


snap 


micrometer used did not read finer than 


thousandths, so that anything finer than 
that had to be estimated. In 


some sizes 


which are common two gages of the same 


size are used, and it is no uncommon 
thing to find the men detecting differ 
ences of feel in a pair when it is not 


enough to be detected by a measurable 
movement of the micrometer 

If a man who feels disposed to find 
fault with modern workmen will perform 
a few simple experiments, he may begin 
to realize how close modern work really 
is. An end measuring rod such as made 


by the Brown & Sharpe Manufacturing 


Company and a snap gage of the same 
size are all that is needed. The sizes can 
be anything, but from 3 to 6 inches are 
perhaps the most convenient. After let 
ting the pair lie until both are of the 
same temperature, say 70 degrees, try 
them together with as little handling as 


possible and note the feel. Lay the snap 


eage down and hold the rod in the hand 
for a few seconds and then try them to 
gether again The feel is very much 
harder, Lay the rod down and hold the 
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and on 

that the 

have 


the hand, 
be found 
After 
micrometer to find 
little, 


really is, 


snap gage in trying 


again it may feel is 


gone entirely. you tried to 


measure with a how 


or how rather, a dis 
“feel” 
that you will have more of a feeling of 
the working to 


“feel” 


much, very 


tinct it may be possible 


respect for man who is 


with gages, and 


kindly remember 


within a snap 
while you are about it, 
that 


ditions 


under numerous con 
favorable for the 
His tools heat his 


he is working 


that are not 
closest of measuring 
work and he hasn't time to let it cool be 
fore it His hands heat his 
gage, but he must handle it to use it. The 


temperature of the room in which he does 


measuring 


his work is beyond his control, but it may 


influence the results He must always 
have before his eyes the “time” on the 
job Manufacturing establishments are 
built and run on time 


“T have a few things here I want to call 
your attention to. They are places where 
I think we can do the work a little better 
like 
would 


I would to get things to the place 
to do it Do 


The superin 


where | never have 


you suppose I ever will?” 
tendent is opening up on a foreman. 
f that 


myself very often, and it may be I look at 


“I’ve been thinking « thing 


very 
it a little differently from you. 1 wonder 
if the time will ever come when you will 
be satisfied with the work as we do it?” 
replied the foreman He had 
the firm for years. “You would take my 
head right off if I let that 
we used to think was mighty good work 
We used to think it was doing good work 
if a piece fit one hole right, and now you 
to fit hole, and 


been with 


work go now 


expect every piece every 


‘holler’ if you find a bored hole is taper a 
half a thousandth or varies twice that from 
of the others Take that key way job 


It is expected that the gage 


any 
for a sample 
will not more than an eighth of an 


inch in the place where it will stop. It 


Vary 


measures from the opposite side of the 
hole, and cannot be tried while the work 
is in the machine and the keyway is being 
cut. The taper is an eighth of an inch to 
the foot, or an inch in ninety-six inches, 
so that a the 


stopping place is not so very much more 


difference of an eighth in 


than a thousandth variation; and yet you 
would like to cut any variation out. Some 
iron is softer than others, and some cut 
and if a man 


the 


ters are sharper than others; 
than 
piece he is considered ‘slow,’ and so he is 
We used to think a 


one of these keyways in by 


averages more ten minutes to 


man who could cut 


hand in an 
hour and a half was a mightly good man, 


and when he got it done in that time it 


as good as our worst 


did not begin to be 


ones are now If you will quit raising on 


your ideas of how good you want the work 


vou will not have to chase me so often.” 


The superintendent knew all of this to 
be true enough, but he also knew that the 
world that uses the things is al 


so raising 


its standard, so that it was necessary for 
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him and the foreman to resolve themselves 
into a committee Of ways and means to at 
keep up to the demands, or they 
with the other things 


least 


would pass away 


which have changed because the world is 
finding better methods 

| have understood that James Watt had 
who could do 
heard that he 


lacked material from which to make them 


trouble in finding workmen 


his work properly. I never 


Every man who is advancing beyond pres 


ent practise finds himself to some extent 
in the same position if he needs much help, 
but if he himself is smart enough to do 
that which he wants done he will find 
plenty of material near at hand that also 
can be trained to do it All he needs to 


do is to make a good selection, prove that 


it pays the material as well as himself to 


go through with the and then 


training, 
have patience 


If any man who is not in the mechanical 


world repeats to you the old newspaper 
cry that it is hard to find men nowadays 
who understand their business, tell him 
that it may be so among the class that he 
represents, but that it is not so when ap 


plied to the mechanical world, and you can 
easily prove it to him. With the whole 
world being run by machinery, and 
mighty good machinery, too, it can readily 


be seen that the smartest men in the world 


are making it They may not be of the 
same type as Bill of the olden days, but 
they fill their places just well as he did 
his; and when they, in turn, have been 
displaced by other methods, the next gen 
eration will have some among them with 
the same old lament: “You can't find men 
any more who have really learned their 
trade.” 

Brother machinists, we are better read, 
have more knowledge of mechanics and 
have more skill of the kind that the world 
wants and is willing to pay for to-day 
than we ever had before, and to-morrow 


more of all of these 


going to have 


we are 

things than we have to-day. Our number 
has increased so that there are a dozen 
now where once there was one. There 
are those among us who should be at 
something else, just as there were among 
those in the days when Bill was the type 
of man that was needed; and you will 
always find some of that kind in every 
calling until the end of time, but for all 


of these things do not allow to pass un 


challenged any statement you hear to the 
effect that as a class you are degenerating 
It is not t1 of machinists as a class, and 
1 vi re one of the class who should 
| hoeing ¢ nstead of working in a 
machin shop t ( tr ot yo is an 
individual 

When vou are dead and gone and your 
place is filled by a man of a different kind, 
who is doing things in another way and 
with machines not now known, people will 
clot your memory with virtues beyond 
what vo | e deserved, while in the 
flesh you allow all sorts of people to slan 
der you irace up W. Ospornt 
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Letters to the Editor. 


Indicating Machinists’ Dimensions 


on Drawings. 


Referring to the communication by Mr 


Falardean, at page 50I, | desire to Say 


that | am much interested in the indicating 


n blueprints of the machinist’s figures 


is distinguished from those for the pat- 


ternmaker. 


It seems as though this was a most ex 
cellent plan 


] 


large 


here are in any ordinary 


casting a number of measurements 


required by the patternmaker in order that 


he may properly construct the pattern 


sometimes but a small percentage of these 


gures have any direct interest to the ma 
hinist, only certain portions of the cast- 
ig needing to be fitted up and certain 


engths and sizes to be accurately ob- 


If there is no distinguishihg mark in 


regard to these different dimensions, it is 
ther necessary to have separate prints, 
which means separate tracings—one for 
the patternmaker with all dimensions and 


me with just the dimensions for the 


machinist must 


the 


machinist—or else the 


make constant from foreman 


Inquiry 


or the drawing 1 vhich dimen- 
needs to make 


Om as to 


note of and obtain 


ions he 
in the finished piece 


\Ir. Falardean states that these indi 


irks are not necessary with di 


cating mm: 


t!} 


mensions of steel parts or in the case of 


] 


castings that are to be finished all 


This, it 


over 


seems a mistake because 


to me, 1s 


in the case of a forging there might be 


certain portions which would not require 


machining and those dimensions could be 
as the dimen 


considered exactly the same 


ions for the patternmaker on an ordinary 


isting, and it would be of value to have 


the dimensions shown, although the ma 


chinist woula not have to work to them 
he same tracing or print would then an- 
wer to nd to the blacksmith or the 
drop-forge people from which to make dies, 


and the machinist would finish only wher 


ever required as shown by the indicating 


marks 
Moreover, I believe that after. adopting 
should be adhered 


a certain system, it 


to throughout, and if a sheet contains 
drawings for both gray-iron and _ steel 
parts and the drawing for the gray-iron 
parts has the distinguishing marks for 
the machinist, the other piece ought to 


have the same or there will be a question 
raised in the mind of the workman as to 
why one drawing has the marks and the 
other has not; and furthermore, if on the 
should be 


were not of great importance, 


steel parts there some dimen 


ions which 


outline of a forging or a portion 


nade smaller for clearance only, their 


importance could be indicated by 


j 


iving off the distinguishing marks which 


would correspond to the patternmaker’s 


gures on the parts to be made of gray 


ron 
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use in the works 


This 


where | 


system is in 


am in charge, and it has been 


found to answer a great number of ques- 
may 
be some other method superior to this; 


tions before they are asked. ‘There 


if so, I hope that it will be shown up by 
some of the readers of the paper. 


NICHOLS. 





Renewal of a 30-Ton Marine Crank- 
shaft. 

Before the days of combines and rate 

wars had affected the steamship 

panies who carried on the Atlantic pas- 


com- 


senger trade, it was the practise of the 
the 
keep one steamer as a stand-by or relief 
a breakdown 


firm—to which following relates—to 


ship, so that in the event of 


occurring, or the semi-annual drydocking 


1 


of the other ships, she was always ready 
1 


to have steam raised and fill the gap at 


short notice 


But the sale of the old ship and cons« 
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RENEWAL OI 4 30-TON MARINE CRANK 


SHAF1 
ary that the altera 
tions should not, if possible, interrupt the 
the 
and as these alterations took place 
New York 


classed as a 


following repairs or 


weekly sailings of four remaining 


ships, 
on two of the ships on the 
route, the whole may be 
rather smart engineering feat 

The ships to which I allude were twin- 


screw, of about 12,000 tons and also of 


12,000 indicated horse-power, quadruple ex 


pansion inverted type of engines, with four 


cranks to each engine and Walschaert’s 
single eccentric valve gear. As the firm had 
information that a ship with a similar 


design of crank, although much smaller in 
dimensions, had begun to develop serious 
flaws in her crank webs, it was decided to 
faulty 


others of different construction 


renew. the webs and_ substitute 


[he old cranks were of the shape shown 


in Fig. t and their weakest place was as 


shown at 4, which is a recess in the 


for the reception of the flange coupling of 
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the next crank, thereby reducing the web 
considerably. Templets for 
the the their 
keyways and the work of constructing a 


were made 


Setting of eccentrics and 
new shaft and altering the other four was 
entrusted to a The first 
ship, “M,” arrived on the Monday at 5.30 
P. M., 


ceeded at once to shore up the engine 


German firm. 


and a gang of carpenters pro- 
room platforms, ready to receive the ex- 
cessive weights which would be laid upon 
them, and immediately the telegraphs rang 
the 


staff of machinists began to strip the star- 


out “Finished with engines,” shore 
board engine, taking down all the grat- 
ings, oil pipes, steam pipes and taking off 
the four connecting rods, eccentric rods 
and pulleys and main bearing brasses and 
caps. The eccentric pulleys were to be 
keyed on to the new shaft which was ly 


ing on the quay, and the old shaft was to 


go away to have the faulty webs replaced 
by new ones of the type shown in Fig. 2. 
[he improved shaft would be put aboard 
the ship “H,” which would arrive a fort- 
night later, and the shaft taken 
latter ship would then be altered and wait 
[ ship “M,” whose shaft this 
ship “H,” whose 


from the 
for the port 
time would go into the 
last shaft would be altered and placed in 
the store 

This, then, was the program mapped out 
by the company, and had not to interfere 
the loading the 
ships at the company’s wharf, nor inter- 
rupt the 


with and unloading of 


weekly sailings. The work 


ceeded day and night, and 8 o'clock 
on the Tuesday morning found the star- 


board engine stripped, rods, bearings, ec- 
ind 


the floor plates, the four cranks uncoupled 


straps all lying on 


entrics 


pulleys 


and one of them ashore. Of course all 
the cranks had to be put ashore before the 
new cranks could be lowered into the en- 


gine room. The means adopted for this 


handling was a temporary derrick, rigged 


deck 


the ship’s own winches run- 


up on the boat and worked by guy 


ropes 


pes from 


ing through snatch blocks rigged up in 
onvenient plac es aboard and ashore, as it 
The 


staff was composed of twelve ma- 
different 


impossible to get under a crane 
shore 


rine engineers of nationalities 
and three helpers per engineer 
the first 


ship’s engineers standing by to 


They all 
the 
turn the 
At 8 A. M. one-half of the men 
knocked off and came back on the Tues- 
day evening as 5 P.M 
three cranks were on the quay, and by 9 
P. M. the last the 
\linement of the bearings was next tried 
At midnight the 
first of the new cranks was swung aboard 


. ’ 
dropped 


worked night with two of 


engines 
a night squad \t 


one went over side. 


and found to be correct 
temporarily into place, and as the 
others followed, adjustment of eccentric 
ar. M. 


down. 


pulleys was proceeded with. By 
Wednesday, all the 
Now 


parts, 


cranks were 


commenced the assembling of the 


and the crankshaft was coupled 


As the tapered coupling bolts 
| 


together 


went in from the inside of the webs, thev 
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had all to | for home by hydraulic 
ks. After the cranks were connected 
vith the exception of the thi coupling 
vhich was only coupled by tempor 
s to ad of turning—th nnecting 
S wi ( 1 to thei spective 
ossheads h was a cramped and 
ed s tasl s tl , ( 7 A 
re section gray-iron <¢ ns ( 
ed the guide bars. By midnight tl rds 
nain bearings and t S pro 
with; these wert hed a yA. M 
Phursday It was found n to 
ream the olt 1 S n tl thr ts t 
coupling and fit new bolts, of which there 
were eight with a body g inches long and 


tapered from 5 inches to 3% inches diam- 


eter. In the meantime the refitting of 
the eccentric straps and rods had been 
going forward, and after all were con- 


engines 


the 
bottom 


nected and the bolts fitted, 
centered top and for valve 


were 


adjustment. The valves—three piston 


and two double ported slide, the latter be- 


low 


longing to the pressure—were set to 
correct leads, and by 7 P. M 
were ready to undergo steam trials, which 


A. M., Friday. 


were run easily for four hours in 


the engines 
took place at 7 The en- 
gines 
the presence of an anxious group of su 
perintendents, ship’s engineers, foremen 
and machinists without a hitch, and every- 
one felt thoroughly satisfied with the work. 
It will be seen from the foregoing that the 
time taken from start to finish occupied 


about seventy-three working hours, which 
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A Boring Tool and Indicator Holder. 


yO l . i l 


= t was 
nd t 
| t hnytnil t i \ 
piec st )-I ici 
ches long One « l 
) I Lor pill ¢ sm 
l S tl ( p Ww - ‘ t 
t ljust the tool that net! 
solutely required ft p cting 
dvance of the h let ( tl l end 
of the piece a ball joint le on whicl 
S nted a holder B tor ng to 
uid for the indicator for testing taper 
lso various other things \ good ft I 
t the ball joint is that it \ 
to so adjust the tool that it pas 


with the hole, and not cocked up 


as 1s often the case with the 


in the air, 


ordinary holder, and therefore it permits 


the use of a rod that will nearly fill the 
hole, thus gaining much in the rigidity 


} 


tool; it also allows considerable 
different 


convenient 


of the 
adjustment in various ways, 
which is sometimes 

The saddle holder B should 
be reamed the he hole in 
the other end of the tool holder, which in 


and it 


very 
piece or 
Same size as tI 


1S provide d 


this case 1s 5-16 inch, 





4 BORING TOOI 


might well have been longer, as the parts 


were necessarily very heavy; each crank 


7 


weighing seven and a half tons, and awk- 
ward to swing in under the cylinders be- 
The ship sailed at 
the usual M., 
and arrived in New York on time without 
her work- 
ing parts all the way across. After being 
so successful with the first, the remaining 
three came easier to the men, and all the 


tween columns, etc. 


time on Saturday, 10 A. 


overheating of 


anv trouble or 


shafts are now in their places and work- 


ing satisfactorily. “Mac.” 


AND 


with thumb-screw, which allows the 
iser to shorten the rod as much as pos 
rq 
a { 
\ 
\ / ad - 
al 
B/ 
A | 
| 
) 
/ | 
Ps Bie _J 
~ an 
A 
aia ar im u 
INDICAT HOLDER. 
ble, and also to get the proper rake on 


made for 


sizes of rods as may be need 


cases two or three woul 


desirable for 


cient; 3-16x14 inch is more 
the average indicator. The bushing is split 
side, the slot being pl 
to coincide with that of the holder, 


on one 
allow 
ing the clamp to tighten firmly upon the 
The rods should be made the 


¢ ithe - 


rod. 


length to be 


proper 
used in 
holder, and should have 


on one end so as to prevent 


The 


a slight shoulder 


Use of the Compound Rest in 


Thread Cutting 
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other readers, regret that he did not give 
] method 


an extended explanation of the 


to. and hence I will ask you to 


to present a limited experi- 


In Fig. 1 is shown a piece to threaded 
Run the thread just a se to the shoul- 
der as vou can,” are the instructions given 
The closeness with different machinists 


varies largely when 


le ( 
not used The t g at right angl 
with the axis of the work, and the tool 
eeding i cer t ol p e to be 
withdrawn in that its p t may not 
break, the distance of the t from th 
s] r at tl ( pletion of the thread 


anywhere trom 


, 
\ iry 


pending on tl 


| kill of the workman 

Sometimes the piec first drilled, as 
shown in | » to allow the tool to stop 
t the shoulder without breakage. Now 
t he 1 by tting ove 
the comp 1 Tt ri¢ ot %o de 
ré runi ] veT de against 
ton f+ . . 1 . of the tool, 
f¢ r in ] pp | The 
1 1 1 ae | 

tool wi ( I 1 ) ) 
ler without rea ( noreover, 
earance ¢ . 7 d the line ot 

hread ft ‘ 

lany who are not f vith this 
method w that ucl 1 thing 1s 1m 
possibl Fig. 3 show yw t seemingly 
. 
trange r¢ t is accomplished. The first 
stop of the tor s; at point 1, the next at 
pon nd so on until the thread fin- 


thread up 


hed at point 12, giving a full 


to the shoulder and clearance beyond, so 
that if the nut 1 proper hamfered o t] 

threaded piece will screw up to the shoul 
der. In add to the « kness possible, 


this method mplishes results that are 


highly pleasirg to the man who appreciates 
200d work, cutting clean threads, free from 


chatter and raggedness 
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Why is not this method more generally 
known and practised? Why are machin- 
ists compelled to use lathes without the 
compound rest? Why are handles of small 
radius, less than two inches, placed on 
lathes otherwise seemingly well designed? 
Decent threads cannot be cut in any rea- 
sonable time on such lathes. Fine work- 
men will continue to lose good records 
when compelled to work on such lathes. 


F. RATTEK. 


Cutter Grinding in Small-Arms Plants. 


About the year 1885 I was in the em- 
ploy of a small-arms manufacturer in Con- 
necticut, and my duties consisted of grind- 
ing and adjusting cutters for Lincoln 
and hand milling machines. 

The cutters were all of the regulation 
gun-shop type, and to grind them free- 
hand task; not so much in 


was quite a 


keeping the shape as in keeping the clear- 
ance right, and it was a very easy matter 
the far as to 
remove the edge of the next tooth. 


to get back on heel so 
One day a man appeared on the scene 
Stern at 
Our 


with the rig described by W. E. 


page 558, and solicited an order. 


management was promptly informed that 
that the 
shop just then, so the order was given 


was most needed tool in our 


and the tool installed in due time, and to 
say that it was a success would be put- 


ting it mildly; it took care of the clear- 
ance and insured all of the teeth having 
the same amount, and it enabled the 


operator to give all of his attention to 
the shape. We made a shaft with a taper 
the 
profiling cutters with fine success. 


hole in end and ground irregular 

The last time I saw this particular tool 
it was lying on the floor of a shop in 
New York, detached from the 


pipe by which it had been suspended from 


Greater 


the ceiling, and I doubt if anyone there 
knew what it was for. The man who sold 
us the tool foreman of the milling 
job at the Parker gun shops at Meriden, 
and he that he originated 
and had used the device for several years 
and it seemed so good he had decided to 


was 


informed us 


put it on the market. 

It will no doubt surprise many readers 
of the AMERICAN MACHINIST to learn that 
form mills, so-called, are used but little 
if at all in the gun and pistol shops for 
the reason that the scheme does not work 
out on a gang of mills six or eight inches 
long, such as are used for cuts on re- 
ceivers and trigger straps. 

When work is milled to receiving gages 
the mills must be just right, and with 
form mills the distortion caused by tem- 
pering is enough to make them wrong, 
and there is no remedy, as the surfaces 
are too large to stone. 

I worked in one shop where the gage cuts 
were finished by a very light second cut, 
the mills being cut very coarse—in some 
cases as much as an 
face of the teeth—and run at high speed. 


inch from face to 
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The small number of teeth made the mills 
easy to stone, and they would turn out 
many thousands of pieces with one sharp 
ening. 

Shaped cutters for stirrups and sears 
and for limb work with curves too small 
to grind, were drawn to a purple and 
sharpened with a scraper. 

A very good scheme is to mill a strip 
of tool steel with a gang of cutters which 
mill 


have been properly adjusted, and 

three or four teeth in the formed edge, 
which backed off and tempered makes 
practically a straight mill in_ reverse. 


until such time as the 


gang of cutters is to be 
they are annealed, placed on the arbor and 
the form run light 
cuts until the mills are entirely re-formed ; 


This is laid away 
made over, when 


under, taking several 
they are then re-cut, backed off and tem- 
pered, making practically a new set. 

T HEODORE. 


The writer of an article under the above 
1 


title, at page 558, says he would like to 


hear from someone actively engaged in 
using the cutters employed on small-arms 
over the 


em 


their advantages 


nearly 


parts as to 
formed type so universally 
ployed. 

I do not happen to be 
have interviewed those that have used and 
made them at the Springfield armory. The 
advantages The 
formed type of cutter, as generally made, 
has about one-half or one-third the num- 
ber of teeth that the other style has; this 
means that a more rapid feed can be used 


so engaged, but 


claimed are numerous. 


with the cutter having the greater num- 
ber of teeth, allowing that a tooth on this 
style of cutter will remove as much stock 
as a formed cutter. I do not mean that 
the number of teeth should be carried to 
such an extreme as not to allow for chips, 
CVC. 

Formed cutters were tried on this class 
of work at one time, and it was found 
that these would not last as long as 
of the other style. This 
for by the fact that when a cutter becomes 
dull it requires but little grinding on the 
but would 


one 


was accounted 


circumference to sharpen it, 
require considerable grinding on the face 
or radial line of the teeth. l 


It was also 
found that the formed cutters would not 


leave the work as smooth as the other 
style; they seemed to drag as tho they 
were not backed off at all. The formed 


cutters which were tried were made by a 
leading manufacturer, who makes a spe- 
cialty of milling tools, etc.; so it cannot 
be said that they were not properly made. 

The think, that 


can be advanced is that if a straight cutter 


strongest argument, I 
is used no one thinks of using a formed 
cutter and grinding it on the face of the 
tooth, but prefers to grind the tooth on the 
top, and as this can be done with any 
form of cutter, why should this not be 
considered the best way? 


Joun H. Suttivan. 
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Making Drawings That Will Not be 
Misunderstood. 
The drawing, Fig. 1, page 497 (with 
note at page 533) is right, and there 
should be no excuse for an up-to-date 


machinist making the mistake shown in 
Fig. 2. The shaded surfaces on Fig. 
1 could mean but one thing and that 


as intended. While it is general practise 
to use the third angle of projection in- 
stead of the first, as shown, the first angle 


is allowable where views are consistent 
as they were in Fig. TI. 

While it might be an advantag: 
the 


threaded 


to have 


finish given, if any, aside from the 


over-all length, it 
that the finish is 
ded. 


male 


part, and an 


very often happens 


known, and only sizes are ne 
Now, if the 


with the drawing as per lig 


piece was wrong 
I, what an 
for more mistakes 
Fig. 3, 


given to 


excellent opportunity 
where we 
the 


nothing of an 


with the drawing like 


have no dimensions limit 


length of any part, to say 


over-all dimension 

When two views are given it is not 
necessary or customary to use the con- 
traction “dia.” as diameters are self-evi- 
dent then; it is also waste of time to 
show three dimensions (3%”) where one 


would do, while one dimension would be 


saved in regular practise by adding “sq.” 
to the 1-inch dimension and omitting the 
other. In short, of the seven dimensions 


used, three are unnecessary, while five 


important 
D. RAFTSMAN 


are omitted that are 


Making Drawings That Will Not Be 
Misunderstood—Jig Drawings. 


Under the title S. A. Moss at 
page 497 shows some drawings of a square 


above 
head stud. The average draftsman knows 
that the third angle is the accepted meth- 
od of projection and the average machinist 
that that the 

nearest the projection is shown. 


side 


end or 
The draw- 


knows means 
ings in question are turned up from the 
far side and, while this may be the custom 
in West Lynn, I have not found it the 
custom in any of the many shops I have 
visited between Hartford, Conn., and the 
Mississippi river. 

the 
cow,” 


There was good reason for boy 


writing on his picture “This is a 
but I can’t see any for putting the word 
“diameter” on a two-view drawing of a 


round stud. ‘across flats”’ 
in long hand after putting it on in 
hand that is 
chanic ? 

I read in a recent 
ICAN MACHINIsT of the practise of making 
tool drawings on buff paper and varnish- 


And why write 
short 
me- 


understood by every 


issue of the AMER- 


ing for use in the toolroom, and I don't 
think it just the thing for an up-to-date 
high-speed shop. 

I know of one large concern which em- 
ploys about 150 toolmakers and puts jigs 
and fixtures through in remarkably quick 
time, and the drawings are quite a part 


of the system. The piece of work is 











drawn and red inked and the jig or fixture 
constructed around it, no more views be- 
ing shown than are for clear- 


ness. A 
work in 


necessary 


tracing is then made showing 
j 
4 


the red ink, and two sheets of 


details are traced from the original draw- 


ing, one for the patternmaker and one for 


the smith. Blueprints are not made, as 
the tools are seldom duplicated. 


and 


When the 
O.K.’d, a clerk writes the orders for the 


drawings are finished 


smith and patternmaker and sends to 
each an order with his sheet of details, 
and when the patterns are delivered he 
orders the castings, the patterns being 


subjected to inspection by the head drafts- 
man and head toolmaker before being sent 
When the and 


received in toolroom 


to the foundry. castings 


the 


they are sent to the planer or milling 
| 


forgings are 
ma- 
utenti: « ene — oe. 
chines, as the case may be, with the de- 
tail sheets only, and machined. 


The head 


far as possible all the materia 


toolmaker now collects as 
1 required 


the 
men, 


with 
his 
who has only to fit and screw together and 


on the job and turns it 


construction drawing to 


over 


one of 


put in feet and bushings 

This system brings lost time and false 
moves down to a very fine point and is, 
I_ think, improvement on the 
varnished THEODORE. 


an single 


drawing 





A Worm-Thread Tool Gage. 


a form of worm-thread 
more con- 


I send sketch of 
gage that I have found much 
venient than the usual circular style. It 





\s 


A WORM-THREAD 


not only serves to grind the tool to the 
proper shape, but by placing it, as at A, 
on the worm that is being cut, it shows 
exactly wh.en the thread is the proper 
length. 
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One end, B, may be made the proper 
to the work, or 
be 


angle for setting the tool 
a number of different may 


fastened together, as at C and D, with a 


separate gage for setting the tool. 


I regret that this form of gage is not 
on the market, but any machinist with a 
little care can make them accurate enough 
for all ordinary purposes. B. is §. 


A Micrometer Caliper — Keyseating 
a Spider —An Inserted Tooth 

Cutter. 

I am pleased to see that 


to 


there are others 


who have gone the trouble to make 


sis 


| 


me 


SE 





——— 


st 


“ 146 


micrometers and I enclose a sketch, Fig. 1, 
of a of 10x12-inch I 1808 ; 
there but a few parts and these are 
very easily made. With the standard gages 
3, 5, 7, 9 and 11 inches, 


place. I made mine from one end to the 


pair made in 


are 
you can set at any 


other complete. I don’t remember whether 


TOOL GAGI 

you could get micrometer heads when | 
made this or not, but I set to work and 
made tools for the job. The beam is of 
tooi steel (not annealed) and all screws 
are hardened. 


607 
In small sh ps a cross some 
rush obs We had 1€ ¢ er day 
which was wanted as soon as possible. It 
was In connection with a sand drier drum 
supported on four spid on a 2 15-16 inch 
shaft 20 feet lot g; three of these sp ders 
we ; ; . 
had arms bey repair, hence 
there was T r new ones 26 
nel d t ] M ifactur- 
nea €( omnar 1 Oo c 1 
g ) ¢ er pat- 
ern, so I wet er to ordered 
three new ones cas 1 asked them to 
1 7 ” Tl 
bore them for we i them, but 
lath : 7] ’ 
r lathe ( l \ gy « V 30 l We 
got the « l t] e was short 
err : , : 
I decided to re and key t them, and 
made good time t I rigged up 
my 25-i1 ch dril and shoved cutter down 
throug 1 
met ; 
hen <¢ ( ot keyseating S«x 
5-16 inch with no keyseatet \ cutter was 
7 rey 719 ’ , : . ' 1] ] } 
gged up for the d pindl: and in about 
the time it takes to t Iw keyseating 
t e spiders by working the lever. The 
r 
i 
i 
r 
| 
— 
<= ey r 4 | | 
| | 
} | } 
y 
1 
a | 
| 
a — 
Am ) 7 
FIG , I ) ! I 
actual time of cutting w I5 minutes; set 


ting and bolting down about 10 minutes 


Another job I ran across 


chine base and a pair of legs 


was a 


to bi 


ma- 
faced 


for it. The planer, 25x25”x5’, would not 
take the wo tween the housings, so [ 
resorted to a miller, but as I had no cutter 
an inserted tooth cutter was made as per 
Fig.2, and in about five hours the cutter 
was working on the legs of the machine. 

The cutter blank, which was gray iron, 
was put on the dividing head and then 
under the drill all the holes for cutters 
and set-screws were drilled The head 
was set over 20 degrees, so as to give the 
cutter rake. We cut 3-16 inch in gray iron 
20 inches long in 20 minutes. Our miller 
is an old belt feed and we could not in- 
crease the surfac: spec d We were com 


pelled to put the set-screws inside, as the 
housing for the overhanging arm projects 
out to the end of the spindle. The cutter 
diameter is 6% inches W. O. P. 
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608 
; ; and have power vertical feed, operated bolted to foundations, built about Io feet 
A Large Planer With Traveling and have power vertic ul eed, pe Ind # 
H : through the central splined cross-shaft. apart along the inside of the machine 
ee The cross-slide is raised and lowered by the standard. These girders have bolt holes 
The sketch shows the end elevation of a pulley shown, driving the shaft with two cored in the top, to which the work is 
large planing machine in use at the Page worms on, eng: aging with the worm wheels fastened, and also to the smaller gray-iron 
ld Iron Works, Wigan, England. It on the end of the upright screws. The ribbed girders G, which are used for giv- 
ontains several points of interest, and is motion is smooth and powerful, the weight ing additional security to the work under 
type seldom met with now. It was. of the moving parts, including housings, heavy cuts. 
bout fifty year ro, but has been cross-slide and two tool boxes, is Io tons; The work shown on the machine is a 
typical example and consists of eight seg- 
| ments forming the rim of a larger rope 
' 
! . . ¢ . 
HT | | or Y driving wheel, 24 feet diameter and 40 
us 1 | P= ) owprsonliacyr 
, inches wide; these are all clamped in a 
| = row. as shown, and both ends are planed 
io = : ; 
= to the correct — at the same time by 
== | 
y | | the angular feed, thus ensuring every seg- 
| = = ment being the same size. These seg- 
| : |= ments, so planed, go together nicely, and 
|S ' : E J : : 
|= ~~ —T | = form a perfect rim without any chipping of 
| \ 13 the joints, as is sometimes necessary when 
Be 
| 2 \ | = the segments are planed separately on a 
: C— \| = smaller machine. PAGEFIELD. 
oD (i SITEVERERTUURTURON TATE ‘oe Uribe tii j oor TIVEVITeNNUNTeCerenTe ny ix England 
—— J 2 f e , 
=] ; i — THOnneeuuneannun FYVUVUUEREUNTONUCCDOUCT CIEE | mas) [At page 567, Vol. 27, we illustrated a 
ER MTR I modern planer in which the rail travels, 











nee ] | ah “op a | and the work is bolted to a stationary bed. 
\3 ¥ = | | Ep.] 


A Milling Job on the Planer. 


L-) 
Led \ > 
U 
J 











2 \\ | 1// © \ A few years ago it fell to my lot to de- 
“NEY PY SY vise a way to finish the valve seat of a 
” A q | large steam hammer. The seat formed 
] the male part of the joint with the steam 
Amsrienn: Sachunies chest. The cylinder measured 16 feet 
\ LARGE PLANER WITH TRAVELING HOUSINGS. across the feet and 12 feet long. The valve 

altered considerably during the past twenty (7 _ 

years, and was originally in use at the oul TT 





Haigh Foundry, a large firm which flour- 
ished on the outskirts of Wigan in the 
middle of the last century, and I believe 
the builders of the great Laxey Wheel, 
Isle of Man. Looking at the sketch, it will 
be seen that the present-day planer prac- 
tise is reversed, i. ¢., the “table” stands 
still and the housings and_ cross-slide 
travel. This huge machine will plane 36 
feet long and 12 feet 6 inches wide; the 
hight is almost unlimited, a pit being dug 
in the center to permit long work to be 





dropped down. The machine was former- 

ly propelled by chains, I believe, but is 

now driven by a cross-shaft at the back 

end, carrying two bevel wheels, which atten 

drive two powerful screws EF, one on each ~ eee. 

side of the machine, 6 inches diameter, 

with a square thread 3 inches pitch double 

lead. A shows the slides in action, and B 

are the housings, planed to slide in A, as “ail 

shown. C are two gray-iron brackets, 

bolted to the sides of B and carrying two 

half-nuts D, 18% inches long, made of \ MILLING TOB ON THE PLANER 

hard bronze; these engage with the driv- 

ing screws E, which propel the moving the cutting speed is 20 feet, and the re- seat was 5 feet from each end and could 
feet pe > not be reached with any of the machines 


parts of the machine. H is a projecting turn 25 feet per minute. 
catch fastened to C. J is a square rod, This machine works day and night, and in the shop except to finish the sides and 
The sketch needs but little explana- 


which carries two adjustable collars for will plane work of exceptionally large size top. 

working the reverse motion, and also the and weight at a speed which would be tion. It shows the cylinder on a 60-inch 
cross traverse by levers (not shown) which hard to beat on some of the more modern planer. The clapper box was removed and 
operate the two cross screws for working tools; it will take an exceptionally heavy the vertical attachment of a milling ma- 
the two tool boxes, weighing 12% hun- and broad cut without chatter. F shows chine substituted. A plug was fitted to the 


dredweight each, in first-class condition. the gray-iron ribbed girders, which are upper end of the spindle and turned stan- 
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dard taper to fit a large air drill, as shown. 
“he air machine required no 


port. <A 2-inch face mill completed the 
outfit. To feed, the belt was pulled by 
hand and the other feeds were actuated 
by hand in the u way, ynplishing 


a very good job in 


Machining Chord Pins for Bridge 
Work. 


For bridge work great many 


a | es a 
sion rollers and cli 


rd pins have to be 

turned from rough stock ne« 1 down to 

take the separator bar and guide plate on 

rollers, and the nuts on the ends of chord 
pins. 

The usual method is to cut the rough 


stock the desired lengths, center the ends 


and turn and finish on center 


[The accompanying photograph shows 
this class of work done in a 30x4!4-inch 
hollow spindle lathe, 20-inch pulley, 8-inch 


belt and fitted with 
porary motor drive. 
In this method the 
centers 


a special chuck, tem 


rough stock is turned 
on in any multiple lengths within 


the capacity of the shafting lathe; it is 
and placed 


Lhe 
the special chuck the de 


then cut to the desired lengths 
in the hollow spindle lathe outer 
end overhangs 
sired length to be operated on, the inner 
end being supported by a taper bushing in 


the hollow spindle 








MACHINING 


CHORD 


The rollers shown in the photograph are 
3 11-16 inches diameter, necked down to 
21% inches diameter—23¢ and 2 9-16 inches 
long respectively, the cutting 


speed was 
100 feet per minute in each case, the time 
was two minutes for necking down the 
23-inch width of cut with one corner of 


the tool cutting. Power to drive the lathe 


with this cut was 40 amperes 220 volts = 


about 11 9 horse power The time was 





PINS 
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ilso two minutes for n o tl 
2 9-19-inch width of «¢ witl 1 
yf the tool cutting. Powertodrivethelathe to g¢ hy gy t 
Wit this cut was » \ \\ 
ibout 13.4 h pow \ 
was used f \ . f 
1 f QR ho c wit] e ) ] 
We tested t { rl 
1 enters aitel ( ) 
sp d 100 teet p | 
lown the 23¢-in Ith of cut { Nurling Button Dies. 
was 13 minut l > Q ] » sl h | il 
ot cut the time w 7 t to 
= geen, ¥ 
—_——____—__, 
| \ 
| eee \ 
a 
i - — . 
7 } 
- 
I 
= 
rot 
2 ™ 
> at = 
Ww 
N 
D 
E 4 Macht 
C 
FIG, 2 
RLING BUTTON Nt 
be made for a certain style of press for 





FOR BRIDGE WORK 


Using carbon steel and a cutting speed 
of 25 feet per minute, the time was 52 and 
68 minutes respectively. 
The test of the power w2s taken to de 
the ; spec 


which we intend to place on this lathe; it 


size of a variable d motor 


termine 


seems we will require a 15 horse-power 
motor. 
The special chuck apparently has suffi 


cient gripping power to drive a 3 1-16-inch 











making buttons from a powder and when 


1 
i 


burned they become like gl: 


iss 


Chere is nothing exceptional in the die 


itself, and with the exception of one op- 


eration there was nothing out of the ordi- 


nary in its m ure Che exception 
referred to in the way of forming the 
teeth on tl d or face | face was 
something kx ternal or concave 
faced bev r( but with illow V- 
ter 

In Q pt hough smaller, or- 
der each of tl etl haped ina 

pil ' r t r held in a 
speci fixture ld 1 by hand; but 
that proce too slow tor 
this larger job and it ded to nurl 
the teeth in the lathe | re cutting off 
The dies being mad 1 steel readily 
lent thet lve t t lea and » the 
nur tool ig. 2 w designed 

Phi Cc sist ol hanl held n the 
turret slice ed t l id bor 1 

t to 1 thre ] ] ed tec b h ( > 
nurling D, fi to revolve in the 
bush and | pt 1 po b means of 
the screw / d het The slide on 
the inclined face yw f« ljusting the 
position of the nurl radially to insure 
forming the required number of teeth in 


the die, and a slight te! made a 


big difference in th 


ation 


umber formed 


This being essentially an automatic 
screw machine or a turret lathe job, and 
the latter being cor dered the better of 








After 
rough- 


tii two, we decided to use it 


diameter and 


the 


rough-turning the 


the end, nurl was brought 


forming 
reasonable amount of 


press The 
ing-tool action partly raised the teeth and 


11to operation, a 


ure being exerted. usual nurl- 
partly depressed the spaces, and by alter- 
nately using the nurl at.d the finish-form 
tool, two or three times each, an exceed- 
ingly good result was obtained—in fact 
better than with the previous shaping op- 
eration, for in shaping a slight burr was 
raised at the top of each tooth which had 
to be 


The remaining operations of finish-turn 


removed by hand. 


ing, parting off, milling, drilling, etc., are 


everyday jobs and need no description 
here H. A. DupGEoN. 
Leicester, Eng. 


Milling Spherical Surfaces. 


I am sending you herewith a few sam 


ples of spherical surfaces, generated by 


] 


means that, while possibly not at all new 


to others, are certainly new to us 
In sewing-machine work we use many 
yall and socket bearings for the connecting 


rod, which drives the needle lever, and, 
the 


se spherical surfaces 


as far as I know, heretofore usual 


means of making the 


has been with a formed cutter, which, nec 


essarily, cannot make a spherical surface 

















MILLED SPHERICAL SURFACES 


unless the diameter of the piece turned 
is the same as the diameter of the circular 
face of the 
face of the 
which it seldom is. 
In addition to this, 
position of the cutting edge will affect the 


cutter, also assuming that the 
cutter is itself truly circular, 


any change in the 
shape of the work, and, as a matter of 


fact, 


much so, that, making a virtue of neces 


the work is nearly always oval, so 


sity, we deliberately make the cutter slight- 
ly elliptical, with the longer axis at right 
angles to the axis of rotation of the work, 
so that when the ball and socket bearings 
are fitted together, by grinding in with oil 
and emery, as usual, the high point in the 
center will wear off and make a pretty 
good job. 

The pieces which I am sending you are 
generated in another manner, which, as I 
said in the beginning, is new to me. The 
work is rotated, and the cutter, which is 
an ordinary hollow mill, is rotated at right 
angles to it, with the result that a truly 
spherical surface is generated of any size, 
the diameter of which is greater than that 
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of the hole in the hollow mill. It is, there- 
fore, necessary only to have a few hollow 
the 
will do is very large. 
The samples, Nos. 1, 2 
ly made in an ordinary milling machine by 


mills, as range of work which they 


and 3, are rough- 
turning the index head by hand. 


No. 17* is the finished product, 


¢ . act . naa ley 4 7 
made on a machine specially designed for 


Sample 


the purpose, and you can see that the cuts 
are more uniform. 

Another advantage of this method of 
generating ball surfaces is that there will 
be no grooves in the work, and the ridges 
left by the cutter will be uniform and will 
be very readily ground off in the process 
of “grinding in.” Rosert J. HEARNE. 
New York. 

[Years ago, when ye editor worked in a 
nachine shop and was one day lapping a 
plug gage in a speed-lathe, a fire hose 
hanging on a post nearby had a coupling 
on which was a ring with two projecting 
pins diametrically opposite each other for 
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a large machine for a similar purpose, 
with which machine he finished the faces 
of engine belt flywheels. 


Makers of engineers’ transits and other 


instruments have long employed the prin- 
ciple in finishing the spherical bearings 
of tangent screws. For this they use a 
hand tool, which is simply a piece of 
round steel with a hole drilled into the 
end of it and the edge turned off to form 
a circular cutting edge. This and anal- 


ogous tools were illustrated in these col- 


umns September 29, 1888. 
Though it is thus shown that the idea of 


producing spherical surfaces in this man- 
ner is old, it is not nearly so well-known 
as it deserves to be, and we are glad to 
publish the result of Mr. Hearne’s experi- 
ence with it.—Eb.] 
A Tool for Trimming Leather Pump 
Cups. 

The following is a description of a cup 

for the 


attachment lathe to cut 


cutting 








Slot with pin w 


moves sleeve back 





LEATHER 


a spanner wrench. The surface of the 
ring between these pins attracted atten- 
tion, and being studied, the conclusion was 
that it had been finished in the way de- 
scribed by Mr. Hearne. In that case ac- 
curacy was of course not important, and 
the only object was to get in between the 
pins and tool the surface in some way. 
Some years ago R. K. LeBlond, of Cin- 
cinnati, made a machine for turning pul- 
leys, based upon the same principle, and 
about the same time John Tangye, then of 
Birmingham, England, devised and built 


*Not shown. 
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CUP 





CUTTER. 


center holes and trim edges of leather 
cups used on hydraulic machines. 

This machine is fastened to the spindle 
B of tailstock by means of 
O. The leather the 
wooden block D, and the whole machine 
is moved forward by means of a lever 
connected with the spindle B (this lever 
is not shown in the drawing), and the 
cup is thrust into a wooden chuck car- 
ried in an ordinary chuck on the live spin- 
dle, which is running continuously. Now 
that the cup is transferred from the block 
D to the revolving chuck, the lever F is 


the set-screw 


cup is placed on 
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pushed forward, moving the cutter bat f sting screw W sea iff \ 
and knife L, which cut the center hole, ng wax and s vw the wax soft ( \ gy. 4 
and cutter H trims edge of the cut at the wi stamp m f purp se ther ict 
same time 1 piece of 3¢-inch t W ettet ( ; 

Although not shown in tl th ’’ embossed on t 
lever (which we w call levet whi Ww. I \RM 
operates the spindle Bis attached to ‘ Passing Our Troubles Along. 
rod coming through the pindle of t = , Say \ f work | vO 

. An Interesting Drawing-Press Move- -s ws work like wood 

headstock and p Ss out t C »> W ¢ mel! WI i g } \ left Ss 
ee ment. ' 

the backward movement of th vel k { , pul 

Description of the parts is as follows Your article « An Interesting Draw Yo | \ ush 
A is the sleeve , the tail S] idle ( Press Move wing a pe rfec ¢ ich 
loose sleeve with ball thrust; D, wood 
block for holding the cup; £, spindle wit I 
adjustable cutter; /’, lever; 7, cutter and er 
spring for withdrawing it; /, movabl Wa 
stop to regulate str k or cutte H ] J 
knife for cutting the center hole in th le 
cup; M, the leather cup; X (not shown) , = ~ 730 a a 
lever for moving tail-spimd : 

Cee \M OF DRAWING-PRESS MOVEMENT 
Css I pri iciple I I Oo 1 he S 
Limit Gages for Bolts and Nuts. jor driving kk ee Moy ; 

The articles on the above subject at doubt reg g | 1 dwe Wi Ed, w | or 
page 1576, Vol. 27, and at page 192, have f the bed g t y that it is not a nytl { took 
prompted me to send you the accompany- ter of op vhet there is any the cor { ’ 
ing blueprint of a set of gages for United m dw ( be de \nyway, Ww 
States standard bolts d nuts, the li ) ) { t tic his chuck it 1 to 
given being what we have found to be miside » the mat t cut t . 
practical in regular agricultural m chine er carefully, I f 1 di 1m abso ( | t 
work t correct iM 

A nut to pass inspection must admit of \s to the practical side of the questi No; the t I “ ‘ \ 
being screwed by hand onto the first step J wish to state that of the many diagram t e 

A é ; + } } 
a , 

en ate ) ) 3 | with dor 

\ | i A porte = a J ’ 

4 B , e \ } D Paes Yu Ww tor som 

VY Ky = J I yr to } t you right 

rs 7 w it’s got to stoy t's got to stop.” 
_ . re ry = : ‘ f 4} 
<--E + -—F < ~ -H >» / ~ kk 10 I machine 
< —: See s ee 4 } , nae " ‘ | 4 
I > Ne \ shop tor r le with 
the foundry for 
~ l . 
y > ‘ t e OT 1 rode cer 
— ~ ' t vt e the cake d tl | ni for the 
‘ | 7 , p c ' ' . ¢ 1 lalk out 
} - - | VAY 1 
| | tock! Why, the mat r lathe says 
S \ r D } I K P : 
| " | ‘eae ‘ ee ; e 
4 250/20 % /.18% ‘ } 4 l Me ‘ sh up tl ] | minutes 
| 1 %& 2 t 1 lg but tl tor hre times as 
| 2 ; | 7 mg. A the diameter and 
| ve-eightl I t t ) tv close 
+t 4 iv & Me t | “1 
} lorging I don't 
| % 06 |.505) % ) ‘ " ‘ i 4/1 se a9 1 
Well, ] t wn to the 
) a) t 1 ‘ 
| ul he point, we had 1 right ( 
629 1 Oz) % 1 ind t tor y r man 
; . t mn { fF { . tock than 
‘ 1% for us to botl t r them down 
: ) le \f 
a s 8 1 2 4 
This { of the work that is 
i i 1 1 Be i i + ‘ ] 
l i | hl se l . 1 oaded on tl cl pm bv the boss 
‘ = lacksmith 
LIMIT GAGES FOR BOLTS AND NUTS. LT. : 
Say, Hug ' didn’t you make 
. nee nattors ' ore that oval hole 
A ot the gage; if it does not go on it 1s { blank ts I eve laid , , hole 
as ; a1 , . . t se tl t t That nl 
too small, and if it goes over A and can out, hard ny owed such a long ' Phat will 
* an dle . C Actitine and Glin 
be turned onto the limit step B it is too and comparatively perfect dwell betwe« n ef : g to 
t i ~ i ' 
large. As the gaging of the nut threads is two drawing operations as this one does, t them . nap Tho port 
° 1 7 1 ° y] S iTé ) ] } ) | d the ‘7 i 7 © 
done at one end of the tool, this permits the slight tripping motion in this particu holes are ov nape, and they go in on an 
] angle and they will take entirely too much 


us to fit the opposite end for gaging the 
holes in blank nuts. 

The bolt gage is adjusted to fit the nut 
gage at A, and the space above the heads 


lar case being of no harm. 


To enable other readers of your paper 
- i 


for themselves, I enclose a dia 


to judge 


gram of a “drawing press” of an entirely 


to cut them out.” 


labor for us 
“Well, Ed, 


was rushed almost to death 


when I made the pattern I 


They were 
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ding me for every job I had in the 
lop. As 3 will notice, the core would 
e had to be oval shaped and would be 
to anchor, so I just thought 
[ would leave you to drill the holes in 
| yi e the tedious work is shoul 
d l off from one department of ihe shop 
to other. I haven't the least doubt 
ha t nachine shop had a department 
0 whet ts product had to be 
worked and handled instead of being 
hipped away, two-thirds of its work 
vould be as poorly done 
\s it do not your planer men grow 
careless and indifferent occasionally about 
grinding their finishing tools, turn out a 


! 
roughly finished job and jokingly remark 
to one another, “Oh, well, the vise hands 
must have something to do”? 

Nothing is harder on a foreman’s tem- 
that of the 
two three-foot pulleys which I had prom- 
ised The 


wagon came on time, but it had to return 


per than such incidents as 


should be done at 5 o'clock. 
to town and come out again in the morn- 
ing. 


The life of a man who is shut up in a 
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In my experience as a machine shop 
foreman I have had to register dozens of 
complaint bout this careless coring of 

es and work, and always I have 
been given some woefully lame excuse 
‘IT didn’t have time,” or “I « dn’t st 
find what I wanted,” et All of which 
can be sifted down to nothing bu n 

dance of effort G. HuGu. 

[ Drawing the line between the duties of 
t th 


the several departments is of course 
duty of a superintendent, and where a 
is in charge such things as d 


Ed.] 


vood ore 


not 





scribed do occur Vv 


A Drill Jig for the Speed Lathe. 
Piece J is of cold-rolled 4x4 inch, which 
No. 8 drill 
inches deep 
first 


requires.a hole down through 


the center 1! [hese pieces are 


214 inches long. At 


+ 


apparently no difficulty about this. So a 


glance there is 


jig was made to drill them in the sensitive 


drill press. Reddy was put drilling; after 


a while Sam (who had charge of the job) 


went over to see how he was getting 


along. Reddy was drilling one, and the 


way he was handling the jig you would 
imagine there was an electric current con- 











t 
E ) i 
F 
F =| 
B = M M = 
R D R D 
. OD 
SIDE VIEW 


shop six days out of seven is by no means 
a pleasant one, and we could make life 
pleasanter for one another if we tried. 
There are many ways of doing this, and I 
wouldn't try to mention them all even if 
I could; but I think one thing that would 
help would be for each man to do his level 
best on his own work, and that would, nine 
out of make the next man’s 


times ten, 


work easier 
I know of at least one shop where care- 


We had 


allow 


didn’t go very long. 
Hle didn’t 
men to spend too much time on their work, 
the smith 
Well, the 


company thought the forgings were cost- 


less forging 


a careful foreman his 


and when a piece came out of 


shop it was pretty well done. 
ing too much. They dismissed the man 
and hired a bulldozing Irishman in his 
place. It would have taken a mind-reader 
to have told what some of his pieces were 
made for. One “lick and a promise” by 
the steam hammer, and behold! the piece 
The forgings came out cheap, 
Our 


output was cut down about a half, and it 


was done. 
but how about the machine work? 


wasn’t long before the old foreman was 
asked to come back 


A DRILL JIG FOR THE SPEED LATHI 


nected with it. On inquiry Sam found 


that the jig and piece proved to be a large 
nest of trouble. Reddy explained that the 
first half dozen went all right, “after that 
t was fierce”; when the drill came near 
the bottom the hole was so deep the chips 
did not come out, clogging the drill and 
causing it to bind, and finally the jig be- 
hot as to uncom 


came so be extremely 


fortable. As these pieces were made in 
large quantities, Sam saw that to drill 
them economically some other form of 


] 


iig would have to be devised. 


One was made which enabled the op- 


erator to drill the pieces far more rapidly 


than could be done in the small drill 
press. This is shown in Fig. 1. The body 
A is made of soft steel, and is threaded 


in the back to fit the spindle of the speed 
lathe. This lathe has a lever attachment 
connected with the tailstock which enabled 
the operator to feed very quickly forward 
backward. At B the jig is planed 
to one-half. At C the jig is recessed to 
a depth so that when the V-block X 1s 
placed in position and the pin Y is on it, 
To drill the piece 


and 


the pin will be central. 
[ the block D is put in, in order to fill 








lay 25 IQ95 
l Space ve piec ( itral W l 
placed therein. This part D is held in by 
two flat-head screw fi 1 swinging 
unp used to hold t p W be- 
g drilled $ ECE rewed to 
! into which £& is hooked while clamping 
down the piece to be drilled J s held 
n bd two flat-head screws and ntains 
the drill bushing for piece J. To drill 
1 hole, the clamp E is swung out, and the 
niece is placed in the groove C. Clamp E 
then swung back, engaging in ind 


by screwing down on the thumb-screw 





the piece is firmly held for drilling. It 


I , 
*, equal- 


can be seen that &, bei 


izes the strain, which would otherwise 


be there through such a position 
pin Y, 


V block 


To form the concave recess in 


the piece D is removed and the 


X is put in its place, X being held by 
the two ‘flat-head screws The pin is 
then placed in so that the head engages 
in the slot O which acts as a stop. The 


bushing M is replaced by one the proper 


size for the forming tool. In clamping 














and operating it goes through the same 
method as in drilling piece / 
These pins were bought from another 
I 
I 
| 4 
B 
X 
) 
~ ime ca YM. h 
FRONT VIEW 
irm and were made by some _ process 


which left them very tough. In attempt 
ing to form them in the sensitive drill 
with a jig, it was found to be a great 
strain not only on the boy’s wrist but 
ilso on the drill. So by means of the 


V-block attachment and this jig it be 
came a simple operation 
In the [ 


front view of the jig, part / is 
shown in dotted lines so as not to make it 


confusing in any way to understand the 


other part of the jig. In oiling the drill 
the boy found it easiest to oil by giving 
it a daub with a soaked brush, for he 


out ol 


and 


leve r 


l 
could quickly draw it in 


work by means of the By having 


a hinged tin covering over the jig while 
revolving it eliminates all inconvenience 


might fly. At RR 
chips to 


from any oil that 
there are two holes to allow the 


drop through. It can be seen that part D 


does extend the entire length of the 
eroove ( PEDRO. 
[The General Electric Company states 


that 18,500 men are now employed at its 
Schenectady plant, the largest number in 


its history. 
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16-Inch Engine Lathe. 
lhe Fosdick Machine Tool Company, of 
Cincinnati, O., well known to our readers 
radial drills, 
16-inch lathe 


accompanying 


as builders of have just 
brought out a 
shown in the 
This lathe is equipped as illustrated, with 
The 


bed is mace in different lengths from 6 to 


which is 
half-tone. 


feed box and with compound rest. 


12 feet, with cabinet or regular legs, and 
oil ‘I he 
bearings are 234 and 2'% inches diameter; 
there is a 14-inch hole thru the spindle, 


with or without pan. spindle 


and draw-in chucks are furnished when 
required. The bearings are bronze bushed 


throughout, and constant lubrication is 
afforded thru an endless chain and large 
oil pockets. Owing to the design of the 
head a three-step driving pulley may be 
used in place of the five-step cone, insur 
ing 


required for high-speed steel work 


a more powerful spindle drive when 


bearing surfaces of 


leneth and width 


The carriage has 


ample mr the shears 


AMERICAN MACHINIST 
foot bed, the length taken between cen- 
ters is 34inches. The width of the five-step 
cone pulley face is 25g inches, and of the 
three-step 334 inches. The countershaft 
speed with five-step cone is 120 revolu- 
tions per minute, and with three-step cone 
The weight 
bed is 


250 revolutions per minute 
of the lathe 6-foot 
pounds 


with 2,000 





Program for the Scranton Meeting 
of the A. S. M. E. 
Secretary Hutton has sent out 
program the meeting of 
the American Mech- 
Engineers, to be held at Scranton, 


the offi- 


cial for spring 


1905, of Society of 
anical 


Pa., June 6 to 9. The headquarters of 


the society will be at Hotel Jermyn, and 
the professional sessions will be held in 
the auditorium of the Y. M. C. A. build- 
ing 

On Tuesday evening, June 6, there will 
be an address of welcome Ly William 
FE. Matt>s., chairmar f the local commit 











Ee OR PO, 













1O-INCH 


and the apron is of the box-section type 
insuring strength and stiffness. The de 
sign of the tailstock is clearly shown, and 
also that of the follow-rest. The com 


pound rest is designed to receive a heavy 


tool post. [he compound feed box 
shown is the well-known Emmes device, 
giving forty changes, the screw-cutting 


feeds threads per 


inch, and the feeds for turning being just 


ranginz trom 2 to 560 


one-fourth as coars 


[he taper attachment can be placed on 
any of the lathes without changing the 
bed or fitting it with brackets, and a tur 
ret of pentagon form, for the carriage 
can be furnished when desired 


All screws on any part of the lathe re 
quiring adjustment are operated with the 


Che 


self-oiling 


tool-post wrench friction counter 


shaft has bearings and oil 


wells are formed in the friction pulleys 
The swing over bed is 16% inches, and 


With the 6- 


over carriage 10% inches 


ENGINE 


LAI HE, 


tee, with a response for the society by the 
president, John R. Freeman. The discus 
sion of professional papers will then be 
taken follows 


“The 


up as 
Transfer of Heat at High 
peratures,’ by Frank C. Wagner. 

“Standard Units of 
F. E. Matthews 


“Formation of 


Tem 
Refrigeration,” by 


Anchor Ice and 


Temperature Measurements,” by 


Pre cise 
Hloward 
[. Barnes 
Pumps,” 


“Some Types of Centrifugal 


by Wm. O. Webber 

On Wednesday morning will occur the 
only business session of the meeting, when 
will be received the reports of tellers of 
election and of committees, and general 


business and any new business will be at 


tended to. The professional papers will 
be as follows: 

“Microstructure and Frictional Char 
acteristics in Bearing Metals,” by Melvin 


Price 


“Cast Iron, Crushing Loads and Micro- 
Wm. J. 


its 


Keep. 
Abatement,” by 


structure,” by 
“Smoke 


A. Benjamin. 


and Chas. 
lhe session of Wednesday evening will 
be entirely devoted to professional papers, 
as follows: 
“Can a Steam 1 
Emergency Quicker than 


urbine be Started in an 


a Reciprocating 


Engine of the Same Power?” by A. S. 
Mann. 

“Note on Efficiency of Steam Generat- 
ing Apparatus,” by A. Bement 


“Performance of a Superheater,” by A. 
Bement. 
“Counterweights for | 


by D. S. Jacobus 


“Steam Actuated Valve Gear,” by Wm 
H. Collier. 

The concluding professional session will 
be on Thursday mormng, when the fol- 
lowing papers will be presented 

“Notes on Heads of Machine Screws,” 
by H. G. Reist 

“Belt Creep,” by W. W. Bird 

“Function of Laboratory Courses in the 


Curriculum of Engineering Schools,” by 
( has | | ucke 
“Continuous Measurit 


\lachines,” by 2 N 
Mar rit 


if and Mixing 


Crump 


“Epochs in Engineering,’ by 


Geo. W. Melville 
On Wednesday afternoon a ption 
ind tea will be tendered the vi ng la- 
dies by Mrs. Benjamin Dimmick \ re- 
ption by the local members of the soci 
vy, together with the Scranton [Engineers 
Club, the Board of Trade and the citizens 
1f Scranton, will be tendered the officers, 
members and ladies of tl ciety at the 
Scranton Bicycle ¢ sday even- 
ing Iexcur to various 
works are planned f he time not 
otherwise occupied, m f which ar 
t to be announced in det [The mem 
bers ar 1 earnestly requested to 
turn in tl 1 l ificat n 
S po 


The New York Meeting of the Ameri- 
can Foundrymen’s Association. 


Che annual nt f the American 
Foundrymen’s Association is to be held 
this year in New York city, June 7-9 
The headquarters w be at the Murray 
Hill Hotel An unusually large attend- 
ance and many valuable papers are prom- 
sed. One full day to be spent at Col- 
umbia University by special invitation 
The conventions of this association attract 
many ladies and they are always well 
cared for. The usual arrangement is made 
for reduced railroad fare The address 
of Dr. R. Moldenke, th ecretary, 1S 


Watchung, N. J 


the radi- 


ated to 


The 


ating 


temperature of 


the ] 


effectiv: 
surface of calcul 


(10,800 Fahr.) 


sun is 
be about 6,000 degrees Cent 
center is 


while a minimum for the sun’s 


possibly 9,000,000 degrees Fahr 
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The Atbara Bridge and the Panama 


Steamers. 

It will be remembered that some time 
ago a great many Americans were highly 
commending the action of the British Gov- 
ernment in coming to America to contract 
for a certain bridge, known to fame as 
the Atbara Bridge. This was a bridge 
to be erected in a far-distant land by the 
British Government, and it was ordered 
from the Pencoyd Iron Works because it 
could be had in much shorter time, and 
for considerably less money than a similar 
bridge could be obtained for in Great 
Britain. 

It now appears that the Panama Canal 
Commission proposes to do exactly the 
thing with regard to steamships 
which it needs, to ply between America 
and Panama. It is found that two such 
steamships as are required can be pur- 
chased abroad for $700,000, and that there 
will be immediate delivery; whereas, if 
American vessels are to be obtained, de- 
livery will be delayed a year or more, and 
the cost will be $1,400,000, or just double 
Now, 


same 


what the foreign vessels will cost. 
the curious feature of the situation is that 
many of those who so highly commended 
the action of the British Government in 
buying the Atbara Bridge here, are just 
as strenuously, or even more strenuously, 
objecting to the action of our Panama 
Canal Commission in doing precisely the 
same thing, under precisely the same cir- 
cumstances. 

One of the most amusing features of 
the case is, however, the pronouncement 
of the editor of the Manufacturers’ Record 
of Baltimore, who declares that this ac- 
tion of the Panama Commission is a seri- 
ous blow to American industries, and that 
it will result in “letting foreigners know 
that they can buy things more cheaply 
at home than they can in America.” We 
really wonder what kind of people the 
editor of our contemporary thinks foreign 
buyers of American goods are, and wheth- 
er he really thinks that they are buying 
them in ignorance of the prices at which 
similar goods can be bought at home, and 
that they will continue to buy them in 
ignorance of this fact until 
they are advised by the action of our 
government that they are buying contrary 
to their own interests ? 

It is a too common fault of Americans 
that they underestimate the 
and intelligence of foreigners, but we do 
not remember to have before noticed a 
case in which this sort of blindness went 


important 


shrewdness 


quite so far. 

At page 608, in dealing with the sub- 
ject of our foreign machinery trade and 
in speaking of the New York Tribune in 
connection with that trade, we said that 
this paper has been “in the habit of main- 
taining that the present tariff is perfect, 
inviolable.” This 
in the habit of calling a slip 


and statement is what 
editors are 


of the pen, and does the Tribune injus 
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tice. Its attitude toward the tariff has 
been more liberal and broad-minded than 
is indicated by the language referred to, 
and this is clearly shown by its comment 
upon the action of the Panama Canal 
Commission regarding the purchase of 
steamships and material abroad, or rather 
in the cheapest market. Regarding this, 
the Tribune says in its issue of the 18th, 
“when the stand-patters drive home to the 
people a realization of the fact that steel 
rails can be purchased for the 
Panama railroad at $20.00 a ton, whereas 


abroad 


they would compel the government to pay 


our manufacturers $33.00, though our 
manufacturers would deliver those same 
rails in Great Britain for $22.00 a ton 


which cost them at Pittsburg about $12.00 
a ton, instead of winning sympathy for 
our traders so abused by their own gov- 
ernment, they will awaken sympathy for 
our private consumers.” Further refer- 
ring to this the Tribune says, “they [the 
stand-patters ] the American 
control of the canal zone as a mere pre 
text for raising prices far what 
they have been accustomed to ask there, 


are using 


above 


though new opportunities for trade at the 
old rates should more than satisfy them 
While Panama was a part of Colombia, 
we sent there large quantities of building 
hardware, steel rails, tools, machinery and 
locomotives in competition with Europe 
Panama was then foreign territory, and 
our perfectly 
compete with foreigners. It is still foreign 
territory; it is not a part of the United 
States. We land there, but 
it is not within our tariff wall; it is not 


one mile further away; there is no reason 


traders were willing to 


lease some 


why our traders should expect more for 
laying down a rail or shovel in Panama for 
than for the 


their own government 


French or Colombians.” 





They are proposing to erect a large pow- 
er plant in the center of the Indiana coal 
fields for the generation of electricity to 
furnish power for the traction lines of 
southern Indiana and for 
It would 


central and 
general light and power service. 
seem to be just as sensible and proper to 
establish large power plants at the coal 
mines as at waterfalls, and the wonder 
is that more such enterprises are not under 
way. Long-distance transmissions are 
quite as possible in Indiana or Illinois or 
Pennsylvania as on the Pacific Coast, and 
the 
great, as compared with that of a water- 


cost of steam installation is not so 


power plant, as to be at all prohibitive 





The architects’ plans for the new house 
for the engineering societies, the gift of 
Andrew Carnegie, were filed with the 
building department May 13. The build- 
ing is to be fifteen stories high and the 
official estimate of cost is about $1,250,000 
At one time, long ago, it seemed as 
though we might some day be able to pub- 
lish some account of this building, 


But the hope has vanished. 


with il 


lustrations 














May 25, 1905. 





AMERICAN MACHINIST 


Tenth Annual Convention of National Association of 
Manufacturers. 


EDITORIAL CORRESPONDENCE. 


The convention was called to order the 
morning of May 16, in the auditorium of 
the Grand Opera House, Atlanta, Ga., 
by R. S. Maddox, president of the Atlanta 
Chamber of Commerce. Following the 
opening prayer, the delegates were wel- 
comed to Atlanta by Governor Terrell, by 
Mayor Woodward and by the Hon. John 
T. Graves. The address of Mr. Graves 
was noteworthy. He is an accomplished 
orator, spoke with excellent feeling and 
good taste and was listened to with pro- 
found attention. I have seldom heard any- 
thing finer than his word picture of the 
soldiers of the Confederacy returning from 
defeat and disaster at the front to ruin 
and desolation at home. 

The addresses of welcome 
sponded to by Mr. McCarroll. 


were re- 
GOVERNMENT REGULATION OF 
PORATIONS 
The business proceedings of the con- 
vention were opened by the reading of an 
address by Mr. Ludwig Nissen on “Govern- 
mental Relation to the Public Franchises.” 
Mr. address was of a _ very 
thoughtful character and treated chiefly of 
the causes that have brought about the 
present discussion of the control of freight 
rates by the Federal government. He 
considered the present tendency to be to 
eliminate the law of supply and demand 
from the setting of freight rates and con- 
sidered governmental regulation as bound 
to come if this condition continues. Our 
governmental system contemplates a min- 
imum of interference with individual ac- 
tivity, the result of which has been the 
present condition in which the trend 
of public opinion in the effort to 
check the evils of control by monopoly 
is toward the other extreme—municipal 
or state socialism—although nothing is 
more foreign to the spirit in which the 
establishment of our government was con- 
ceived. He considered that only the good 
sense of those in control of the railroads 
of the country could prevent governmental 
interference, the feeling in favor of which 
is the outgrowth of the trust movement. 
He proceeded to discriminate sharply 
between two classes of these combinations. 
The first class comprises the combinations 
of prior existing corporations in the field 
of manufacture, while the second com- 
prises the combination of public utility 
corporations, a distinguishing feature of 
which is that they make use of public 
highways or that they have obtained their 
rights of way through the exercise of 
eminent domain. The effects of the first 
class of combinations has been in the main 
beneficial. They are largely responsible 
for our recent great industrial develop- 
ment, their operations are international 
in their character and they do not exist 
by the favor of the state or the nation. 
The second class of public-service com- 


PUBLIC COR- 
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binations provide a service which is chiefly 
local and they have done great harm. 
Patronage of the first class is voluntary, 
while that of the second is compulsory. 
Unlike the first, the second class are crea- 
tures of the state. 

The action of these corporations is re- 
sponsible for the demand for state owner 
ship, and if continued upon the present 
lines must lead to municipal, State or 
national ownership, the effect of which 
would be to stop the progress of the world. 
While he was a sincere hater of socialism, 
he felt that the law must control monop- 
Public ser- 
vice corporations should be under public 
surveillance. They should not be allowed 
to issue capital in excess of investment. 
Whenever a charter is granted of this 
character, it should be upon the condition 


oly as it does the individual. 


that the service is adequate to the public 
need, and it should be forfeited unless this 
is the These corporations should 
not be allowed to sell or lease their prop- 
erties except under terms that will respect 
public interest. All inter- 
state business should be under the control 
He consid- 
ered the personality of President Roose- 
velt eminently fitted to cope with the situ- 
ation. 


case. 


which do an 


of the Federal government. 


COTTON. 

The next address was by P. A. Tomp- 
kins on “The Present and Future of Cot- 
ton from the Plantation to the Loom.” 
The chief object of Mr. Tompkins’ paper 
was the presentation of a scheme for stor- 
ing and grading cotton and then selling it 
upon certificates, somewhat after the plan 
of the great grain elevators of the North- 
west, and very similar to the pig-iron 
warrant system which prevails in Scot 
land. He described the extremely critical 
conditions under which is raised. 
A certain amount of frost is necessary to 
kill insect pests, so that it cannot be raised 


cotton 


successfully below the frost line, and on 
the other hand, early frosts kill a large 
portion of the crop, and thus lead to a 
shortage, although the preceding condi- 
tions may have been very favorable. Be- 
cause of these conditions, the price is very 
mercurial, a condition which is disastrous 
to the interests of the grower and manu- 
facturer alike. 
tion of a cotton storage and guarantee 
company, which should employ an expert 
corps of graders to classify the cotton in 
all those respects by which it varies. The 
warehouses already exist, but the system 


He favored the organiza- 


is not feasible at present, because the re- 
sponsibility of the warehouse owners is 
not sufficient for the purpose, or if suffi 
cient is These warehouses 
should be rented by the proposed corpora- 
tion and suitably bonded. 

Under this system the certificates would 
be bought by the mills at times when the 


not known. 


wo 


prices are low, the cotton remaining in 
the warehouse until wanted. Under pres- 
ent conditions the farmer with few finan- 
cial must the 
whereas, the conditions, this 
should be done by the mills, which have 
ample resources of this kind. 


resources carry cotton ; 


under new 
In this way 
the large yield of one year would be offset 
against the short yield of another year, 
and prices would be much more stable. 
He did not look with disfavor upon the 
efforts of European governments in en- 
couraging the raising of cotton in India 


and Africa, as through it a short crop in 


one section would be at least partially 
neutralized by a large crop in another 
section. 

TUESDAY AFTERNOON SESSION, 


The session was opened with the an 
nouncement the report of Presi 
dent Parry is in type, it would not be read 


that as 


The report is too voluminous for adequate 
It deals with the 
growth of socialistic ideas; 


presentation in abstract 
the labor situ 
ation, which he regards as more satisfac- 
than of late; not less 
hundred concerns, he 


tory than fifteen 


says, have changed 
from the closed to the open shop during 
the year. Railway-rate legislation and the 
tariff and reciprocity are di 

the 
bringing about 


scussed at con 


siderable length, effect of our high 


tariff in retaliatory mea- 
sures abroad being pointed out. 

The president next announced the vari- 
ous committees, after the conven- 


tion listened to an address by Judge Daniel 


which 


Davenport, on the “Necessity of Organiza- 
National and Local, by 
rers and the People.” 


tion, Manufactu 
Judge Davenport's 
address was largely upon the subject of 
labor unions and the methods of counter- 
acting their influence in order to preserve 
individual rights and liberty, which, to- 
gether with th: 


being attacked 


rights of property, are 
He also discussed at con 
siderable length the question of railway 
that a 


very large portion of the people are inter- 


rate regulation, and pointed out 
ested in the maintenance of railway earn- 
ings, because railway securities form such 
a large proportion of the investments of 
life and fire insurance companies and sav- 
ings banks. He was violently opposed to 
the regulation of these rates by the Gov 
ernment, which he regarded as equivalent 
to taking from the owners of the property 
feature of its manage 


the most essential 


still leaving them to 


the risks of the business 


ment, while carry 
He pointed out 
that by the Constitution the power of Con 
of inter 
and contended that 


gress is just as much empowered to deter 


gress extends over all 


phases 


state commerce, Con 
mine the price of merchandise as to deter 


mine the rates at which it shall be trans 
ported. 
The 


the report of the committee, upon 


next business was the reading of 


INTERSTATE COM MERCE 
The had 


study to the subject, and it did not seem 


committee extended 


given 


to them difficult to agree upon some legis 
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lation which would be generally satisfac- 
tory. Unless this is done, the committee 
felt sure that much more drastic laws will 
be the ultimate result. The committee 
considers that some improvement has been 
effected already. The payment of rebates 
in money has been practically stopped, but 
substitutes have been Prac- 
tically speaking, there is no competition 
among the railroads, they can fix 
rates at pleasure. Recourse to the law 
in cases of discrimination is of little avail, 
because the result does not apply to ship- 
ments other than those subject to litiga- 
tion. The committee considered a tribunal 
especially constituted for the correction of 
Many people 
the 


invented. 


and 


these abuses a necessity. 

are alarmed because they 
object of such a tribunal to be the fixing 
of rates, an impression which is erroneous. 
The scope of the tribunal is intended only 
to cover cases in which the rates are un- 
just, discriminating or unreasonable. This 
tribunal should be empowered to hear and 
decide alleged discrimination. 
The report concluded with resolutions ap- 
proving legislation upon these lines. It 
also provided for the regular examina- 
tion of the books of railroad companies, 
somewhat after the manner of the present 
examination of the books of banks. 

These resolutions were opposed by Mr. 
McCarroll, that while 
the body of the report disclaimed any in- 
tention to empower the tribunal with au- 
thority to fix rates, the resolutions offered 
did that very thing—a provision which 


consider 


cases ot 


who pointed out 


strikes at the very foundation of our gov- 
ernment. He considered that it would be 
very unwise for the association to endorse 
these resolutions, especially in view of the 
fact that a committee of the Senate is now 
engaged in an extended investigation of 
the subject. 

Nevertheless the situation must be faced 
We acknowledge that there are 
abuses in of the features of the 
administration of railroads, and we must 


must 
many 


recognize the existence of injustice and in- 
equality. He considered the laws now 
upon the statute books as at least meas- 
urably equal to the situation, but they are 
ineffective because they are not enforced 
He considered that the power of enforcing 
these laws should be conferred upon the 
Commission He 
as offered by 


Interstate Commerce 
moved that the resolutions 
the Interstate Commerce Committee be re- 
ferred to the Committee on Resolutions, 
and that they be instructed to prepare a 
new set on these lines. 

The next business was the reading of 
the report of the committee on 

TARIFF AND RECIPROCITY. 

The committee considered that the ac 
tion of the Senate the pro 
posed reciprocity treaty Newfound 
land gives little hope of any action by 
The committee had 


regarding 
with 


Congress at present. 
prepared a series of resolutions upon the 
subject, which were turned over to the 


Committee on Resolutions. 
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The report of the Committee on Irriga- 
tion was ordered printed, but not read, 
and the same was done with an address 
by Edward Atkinson on “Fire Protec- 
tion.” 

The next report to be read was that of 
the Committee on 

INDUSTRIAL EDUCATION. 

The committee stated in its report that 
it had given the subject extended investi- 
gation, having inquired into the organiza- 
tion and workings of the German and 
French industrial schools with a good 
deal of minuteness. The report was in 
the main an exposition of the manner in 
which the apprenticeship system had 
broken down, and considered the organi- 
zation of schools to take its place of the 
first order of importance. The commit- 
tee stated that 98 per cent. of the present 
generation of boys has no training look- 
ing directly toward the earning of a liveli 
hood. The least satisfactory feature of 
the report was its lack of suggestions as 
the desired 
The committee had 


to means by which schools 
are to be established. 
nothing to suggest beyond the munificence 
of individuals and corporations. 


WEDNESDAY MORNING SESSION. 


This session opened with a report of 


progress by the Committee on Com- 
mercial Education The committee an- 
nounced that it had given the subject 


much attention, and that it had especially 
considered the means by which its aims 
vere to be carried out. ‘The was, 
however, still in an incomplete state, and 
continued, 


work 


the committee desired to ‘be 
promising to submit a complete report at 
an early date—perhaps at the next meet 
ing of the executive committee 

MR. FOSS ON TARIFFS AND RECIPROCITY. 

The new thing upon the program was 
the reading of an address by E. N. Foss 
on “Tariff and Reciprocity.” Mr. Foss an- 


nounced himself a thorough believer in 


‘the principle of protection, but a free- 


trader would scarcely have scored the ex- 
isting tariff more strongly than he. 

He related the experiences that followed 
the four experiments in reciprocity which 
the country has made, the chief of which of 
course was the reciprocity treaty with Can- 
ada, which was in force during the years 
between 1855 and 1866. The effects of this 
treaty were altogether favorable to both 
countries, while the effect of its cancel- 
lation was naturally hostile tariff action 
by Canada. Other treaties of this kind, 
which formerly existed between this coun- 

with some of the 
have equally 


Hawaii, and 


islands 


try and 
West India 
favorable results, and the existing treaty 
with Cuba has had a similar effect. 

He stated the effect of our existing pro- 
hibitive tariff to have been to array all 
of the natians of the world against us, 
and proceeded to give a concise statement 
of the retaliatory measures which have al- 
ready been passed by foreign governments. 

He referred also to the killing of the 


given 
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series of reciprocity treaties in the Senate 
last winter by the protected interests, ex- 
plaining that the concessions made were, 
in many cases, extremely small, and left 
ample protection in lines of manufacture 
in which heavy export business is now 
done. The treaties, as a whole, were killed 
by simple log-rolling methods, the senators 
mutually favoring one another regarding 
bills which were objectionable to their 
constituents, the action of the beet-sugar 
trust in forcing an amendment to the 
treaty with Cuba being especially repre- 
hensible. He considered limited protec- 
tion to be the only defensible protective 
policy, and considered that the outgrowth 
of the existing schedule is graft and cor- 
ruption. 

He regarded reciprocity as a common 
meeting ground for the protectionist and 
the free-trader. Unless the abuses of the 
protective system can be remedied, he con- 
sidered that the country would fail to meet 
its best opportunities, and he asked, “have 


not the manufacturers overplayed the 
game of protection?” 
He regarded the situation which had 


been provoked abroad to be little short of 
appalling. The tariff law of Ger- 
many, for example, within the 
power of the German government the abil- 
with 
been 


recent 


places 


ity to practically destroy our trade 
Germany. He what has 
done, as well as what is in prospect, in 
France, Austria, Switzerland, Russia and 
Canada, all of which he attributed to the 
prohibitive tariff act of 1897 

Our action in the matter of sugar had 
served to increase the duties against us 
in Russia by from fifty to one hundred 
per cent., and as a net result of what he 
regarded as our outrageously high duties, 


outlined 


our entire foreign trade is hanging in the 
balance. 

The difficulty is that while practically 
are in favor of reci- 
procity, none are willing to see concessions 


all manufacturers 


made in duties on their own goods. 


SOME RESOLUTIONS 


Following this, some resolutions were 
brought in by the Committee on Resolu- 
tions and passed with enthusiasm. They 
re-endorsed the principle of the open shop, 
denounced the outrages on 
personal liberty” which have taken place 
during the teamsters’ strike in Chicago, 
called upon the Department of Commerce 
and Labor to investigate the subject of 
preferential duties in other countries, and 


upon Congress to act promptly in order 


“crimes and 


to protect our markets from the rising 


tide of discrimination. A resolution was 
also passed calling for the passage of a 
bill for the upbuilding of the American 
resolution did 


not, however, include the word subsidy 


merchant marine, which 
or any equivalent of it. 
By another resolution, adopted by a ris- 
ing vote, the members of the association 
pledged themselves to place no obstacles 


in the way of apprentices serving in their 
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shops from learning all branches of the 
trades of their choice. 
REGULATION OF RAILWAY RATES. 

Following this, the convention listened 
to an address by Samuel Spencer, presi- 
dent of the Mr. 
Spencer's address related to the proposed 
regulation of railway rates by a govern- 
ment commission. 


Southern Railway. 


He began by saying that 
the business of the common carrier is one 
which is properly subject to regulation by 
legislation. He pointed out, however, that so 
far the anti-trust law has been a failure, 
the result being that instead of their sup- 
of this law, 
until 


pression, which was the object 
the 
they practically represent the 
industry of the country. 


trusts have continued to grow 


progressive 
He was, of course, opposed to the pro- 
posed regulation of railway rates, pointing 
out that while its avowed object was only 
the correction of abuses, the granting of 
this power to a commission was bound to 
with power to fix 
He considered that the Interstate 
Commerce act had enormously diminished 


carry it the general 


rates. 


the abuses of rebates and unjust discrimi- 
nation, and that existing laws, if enforced, 
were ample for their suppression. 

He considered that the remedy for ex- 
isting evils “lies in throwing the search- 
light of public knowledge and public scru- 
tiny upon all corporate action... in a 
system of governmental supervision and 
inspection, which can successfully prevent 
or punish all infractions of the law.” 

PANAMA CANAL PURCHASES 

Following this, the Committee on Reso- 
lutions brought in a resolution condemn- 
for 
its decision to purchase materials for the 


ing the Isthmian Canal Commission 


canal abroad. These resolutions led to a 
sharp debate, and on being put to a vote 
lost. 


resolutions were too broad in that they 


were In the opinion of some, the 


covered all of the materials of construc- 
tion, some of which obviously could not 
this 
doubt, some votes were lost to the resolu- 


had it 


be supplied from country, and, no 


tion which would not have been 
been of narrower scope. 
WEDNESDAY AFTERNOON SESSION 


CO-OPERATIVE INSURANCE 

The afternoon session was opened by 
the reading of the report of the Fire In- 
surance Committee. The report, which had 
already been submitted to the Executive 
Committee, advised that a fire insurance 
for the conduct of 
the 


bureau be organized 


the insurance busimess of members, 
and for the purpose of advising them re- 
garding all matters connected with fire in- 
surance—an appropriation of $10,000 being 
recommended for the maintenance of the 
bureau. 

The proposition was warmly opposed by 
Mr. Skinner, stated that it 
antagonize the agents of the fire insurance 
the 
that this the association could not afford 


to do. He believed that a bureau of in- 


who would 


companies throughout country and 
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formation might be maintained with ad- 
vantage, but that the 
not wisely undertake the business of in- 


association could 


surance brokerage. In reply it was point- 
ed out that the matter had had extended 
investigation and that large numbers of 
the members were in its favor. 

Following this came a 
Strike Committee, 
found limited 
the 


the 
had 
for such 
The 
sult of its investigation was to lead to the 
that strike 
probably be supplied on the mutual plan 


report of 


Insurance which 


only a demand 


insurance among members. re- 


conclusion insurance could 


at a net cost of about 3-10 of I per cent. 
per 


for such insurance is limited, it seemed to 


annum. While the existing demand 
be sufficient for a start should that be de- 
cided upon. The committee, however, was 
not prepared to recommend the organiza- 


but 


asked to be continued for another year. 


tion of a strike insurance bureau, 


Following this came an eloquent address 


by James Emory, of California, which 


was devoted chiefly to the discussion of 


He 


monstrous that such a subject as strike 


the labor problem. regarded it as 
insurance should be suggested, when the 
only question at issue was, in his opinion, 
the preservation of law and order, and 
the 


urged the formation of defense and citi- 


suppression of violence. He warmly 
zens’ associations and claimed that through 
such associations the power of the unions 
on the Pacific Coast had been practically 


broken 


RAILWAY REGULATION. 


Following Mr. Emory’s address, which 
was warmly applauded, the Committee on 
resolu- 
the 
rebates by 
of addi- 
lhe resolutions 


Resolutions brought in a series of 
tions calling for the enforcement of 
the 


the railroads, and for the passage 


laws for prevention of 
tional laws if necessary 
also demanded the institution of a system 
the books of 


companies by the Government on the lines 


of examination of railroad 
of the examinations of banks as now con- 


ducted. These resolutions were carried 
and represent the result of a good deal 
of discussion before the association. The 
regulation of rates bythe Government was 
ably advocated in the report of the Inter- 
State Commerce Committee, and as warm 
ly approved by many and, at the opening 
of the convention, apparently by a ma- 
The 


the more conservative resolutions by an 


passage of 


jority of the members 


association whose members may be sup 
posed to have more grievances against the 
railroads than any other class in the com- 
munity was, perhaps, the most significant 
action of the entire convention 
Resolutions also offered by 


committee and passed by the convention, 


were the 
pledging the support of the association to 
the employing printers of the country in 
the case of a strike, of which rumors are 
now heard. 
PATENTS MARKS 


AND TRADE 


Following this came a report of th 
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Committee on Patents and Patent Law. 
This report told of the successful efforts 
of the association at the last session of 


Congress in obtaining the passage of a sat- 
isfactory trade-mark law. It also related 
the the attempt to the 
establishment of the National Court of 
Patent Appeals, although it expressed the 
belief that 
if the demand for it were made sufficiently 


lhe 


failure of secure 


such a court could be secured 


prominent. report also dwelt upon 
the necessity for an extension of the facil- 
ities of the Patent Office Resolutions 


from the Committee on Resolutions were 


then presented and passed, calling for a 


Court of Patent Appeals and for an ex 
tension of the facilities of the offic 
THURSDAY MORNING SESSION 
MORE TARIFF DISCUSSION 


This session was opened by 


Mr. 
riff Revision and the 


a paper by 
Seabury, the title of which was “Ta- 
Remedy.” 


Mr. Seabury’s address was a protection 


ist argument of the extreme typ: Ile 
pointed out that every suggestion for the 
revision of tariff laws led to the stagna 
tion of trad He insisted that the tariff 
be taken out of politics and be put 
into the hands of an_ expert tariff 
commission, which would be more capa- 
ble of dealing with the subject than Con 


gress and would be free from the political 


and other malign influences to which Con- 


gress is subject He did not believe in 
extreme protection, but he wanted all for- 
eign goods kept out of this country. He 
referred to the practice of selling Ameri 


can-made goods in foreign markets at a 
lower price than at home, and defended 
the practice claiming that uch sales rep 
resent the manufacturet surplus pro 
duct, which could not be sold at home, and 
that their effect was to provide employ 
ment for labor to the injury of no home 
industry He denounced all who urged 
lower duties or reciprocity Ile referred 
at length to the demand of Governor 
Douglas of Massachusetts for free hides, 
in order to promote the export trade in 
shoes and demonstrated to his own 


faction that the largest manufacturer of 


shoes in the world is an ignoramus 1 
garding the conditions of his own bu 
ness. 

There was no discussion of this paper 
except a warm denial by Mr. Metcalf, who 
spoke as a representative of the largest 
manufacturer of agricultural implements 
in the world, and who denied that Ameri- 


can-made agricultural 
sold at 


home markets. 


implements are 


prices in foreign than in 


He also pointed out that 


lowe 


American-made shoes are sold in London, 
Berlin, and attributed 


the 


but not in Paris oi 
the fact that there 
last named cities to the absence of reci- 


are none sold in 


procity treaties 


INCORPORATION OF THE ASSOCIATION 


report of the 
Although 
had 


this 
Committee on 


Following came a 
Incorporation 


considered highly desirable, it been 
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found impossible to obtain a charter from 
the Federal government. The various 
State laws had been carefully examined 
and as those of New York had been 
found to be very hospitable toward asso- 
ciations of this kind not formed for profit, 
and as the offices of the association are in 
New York city, the preliminary steps for 
incorporation in that State had been taken 
and the convention was asked to author- 
ize the officers of the association to affix 
their signatures to the papers and thus 
complete the act of incorporation. This 
authorization was given. 
FINAL RESOLUTIONS. 
The Committee on Resolutions then of- 
fered an extended series of resolutions, 
which commended the investigation of the 
effect of the proposed eight-hour law by 
the Department of Commerce and Labor; 
opposed all kinds of compulsory legisla- 
tion affecting only classes of citizens; op- 
posed all attempts at anti-injunction legis- 


lation; endorsed the action of the 
Citizens’ Association of Chicago; called 
for investigation by the Committee on 
Patents of the patent laws of various 


countries; endorsed the proposed celebra- 
tion in 1907, of the centennial of the in- 
auguration of steam navigation on the 
Hudson river; called for laws to put an 
end to the abuses connected with the tak- 
ing up of public lands, endorsing the leg- 
islation regarding the irrigation of the 
arid section of the West; constituted the 
ofhcers of the association a permanent 
committee to advocate trade schools; and 
ended with the usual vote of thanks for 
the hospitality which had been received at 
the place of meeting. 

New York city was then selected as 
the place of the next annual convention. 

The election of officers for the ensuing 
year was the next and concluding busi- 
ness. The Nominating Committee report- 
ed the name of D. M. Parry for president, 
and D. A. Tompkins and William McCar- 
roll were nominated from the floor. Mr. 
McCarroll promptly declined. Considera- 
ble discussion then ensued regarding the 
policy of the association in the matter of 
rotation in office, of which several mem- 
bers were strongly in favor While all 
appreciated and endorsed the great ser- 
vices of Mr. Parry, under whose adminis- 
tration the membership has increased over 
three-fold, there was, nevertheless, a feel- 
ing that an injection of new blood was 
highly desirable. In the course of this 
discussion it was urged that failure to re- 
elect Mr. Parry at this time might be 
construed as a condemnation of his policy 
on the labor question, and this appealed 
so strongly to Mr. Tompkins that in an 
admirable speech he withdrew his name. 
The unique compliment was then paid 
Mr. Tompkins of passing a resolution by 
which he was authorized and instructed 
to cast one ballot for Mr. Parry, and this 
was done. 

Following the election of Mr. Stillman 
as treasurer, and of the various vice-pres- 
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idents from the different States, the con- 
vention then adjourned. 


MR. METCALF ON OUR FOREIGN TRADE. 


Following the formal adjournment, the 
delegates assembled in the evening of the 
same day to listen to an address by Hon. 
Victor H. Metcalf, Secretary of the De- 
partment of Commerce and Labor, on the 
“Extension of Foreign Trade.” If any of 
Secretary Metcalf’s hearers had been dis- 
posed to look upon existing achievements 
of American manufacturers in extending 
foreign trade as something to be very 
proud of, their self-complacency must have 
received a severe shock at his hands. 
His address was largely statistical and it 
pointed out in an almost pitiless manner 
how small a percentage of manufactured 
goods consumed by non-manufacturing na- 
tions is supplied by American manufactu- 
rers. In discussing the necessary means 
for bringing about an increase. in our 
foreign trade, the subject of subsidized 
shipping was, of course, referred to, but 
not at any length, and, contrary to the 
expectation of many, it formed a very 
small portion of the address. The speak- 
er gave his audience to understand that 
the burden of increasing export trade lay 
chiefly with the manufacturers themselves. 
He also pointed out the potential useful- 
ness of the Department of Commerce 
and Labor, but pointed out that for the 
realization of this the co-operation of the 
manufacturers was essential. He consid- 
ered the most promising field tor the ex 
tension of this trade to lie in Central and 
South America, Asia, Australia, and 
Oceanica. The hostile tariffs of Euro- 
pean governments were not referred to. 

He considered that the completion of 
the Isthmian Canal would make it possible 
for us to dominate the markets of the 
Pacific, but insisted that manufacturers 
should not supinely wait for the comple- 
tion of the canal. On the contrary, he 
considered that the time has already ar- 
rived for the invasion of foreign markets 
by American manufacturers. 


EXTORTIONATE HOTEL CHARGES. 


A report of the proceedings of this con- 
vention would not be complete without 
referring to the despicable action of the 
leading hotel of Atlanta* in raising its 
rates. Rumors prevailed during the con- 
vention that this action was the result of 
a concerted movement by all of the hotels 
of the city, but that with one exception 
they all lost their nerve. This one certain- 
ly did not, as my own experience will 
testify. The usual rates of this hotel on 
the American plan, as given out by the 
association, range from $3.00 to $5.00. On 
registering Tuesday morning, I was as- 
signed to a room, and on going to it 
found it to be of the most modest charac- 
ter and fitted with two beds for as many 
occupants. At breakfast I glanced at my 
meal ticket and was electrified to find my 


*The Piedmont. 
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rate entered thereon as $7.00 per day. Go- 
ing to the desk immediately after break- 
fast, 1 asked if my understanding was 
correct, and on being informed that it 
was, called for my bill for the breakfast 
This breakfast, I should add, had been 
very unsatisfactory, as most of it was 
guiltless of any recent acquaintance with 
the fire, but the bill for it was $1.75, to 
which was added a charge of 50 cents for 
getting my baggage—a suit case—from the 
depot to the hotel. 

Comment, I think, is unnecessary fur- 
ther than to say that indignation at this 
policy was heard from the people of At- 
lanta far more than from the delegates to 


. A. Bi. 


the convention. 





A Modern Electric Hydraulic Elevator 
Plant. 


In various business establishments where 
considerable power is employed—and 
where is it not?—and where the power is 
required to be variously transmitted and 
applied, electricity is rapidly asserting its 
supremacy as the agent of transmission. 
Perhaps no more striking illustration of 
electricity’s assertive way is to be found 
than in the modern department stores of 
enterprising cities, and the John Taylor 
store of Kansas City, Mo., is typical of the 
most advanced practice. 

The power plant of this establishment 
comprises three direct-connected generator 
units, two of 75 kilowatts each and one 
of 160 kilowatts. Power is distributed 
electrically for feed pumps, elevator pumps, 
ventilating fans, ice machine, circulating 
pump, etc. Every moving apparatus is 
driven by an electric motor. 

A notable and interesting feature of the 
plant is the battery of three high-pressure 
turbine pumps for the elevator service. 
These are Worthington three-stage motor- 
driven turbine pumps. Two of them are 
300 gallons per minute capacity each, and 
the third of 500 gallons, all maintaining 
a pressure of 140 pounds to the inch. 
These are operated singly or in combina- 
tion according to the fluctuating demands 
of the service. The motors are under the 
control of standard Cutler-Hammer auto- 
matic controlling apparatus. The opera- 
tion of the turbine pump is such that a 
controlling device is not required except 
from considerations of economy. The 
pumps will automatically cease to dis- 
charge when the maximum pressure is 
reached, and the current consumption of 
their motors will fall to that required 
merely to rotate the masses of water in 
the impeller chambers. When the pres- 
sure is reduced discharge begins, and the 
current increases proportionately to the 
amount of pumping done.- The controlling 
mechanism is merely introduced as con- 
ducive to economy. The plant was de- 
signed and its construction was super- 
intended by the engineering office of W 
K. Palmer, Kansas City. 











May 25, 1905 


AMERICAN MACHINIST 


New Tools and Machine Shop Appliances. 


LOCOMOTIVE FRAME DRILLING 
MACHINE. 
The accompanying illustration presents 


COMBINATION 


a new combination radial and locomotive 


required, and changing the speed for back- 

ing out without stopping the machine 
The spindle is started, stopped and re 

versed by a lever on the head, which ob 


* 

















COMBINATION LOCOMOTIVI 
frame drilling machine recently installed 
in the new shop of the Louisville & Nash 
ville Railroad Company at Louisville, Ken 
tucky. It is designed to use high-speed 
steel twist drills and taps 

As will be seen, the machine consists of 
three 6-inch radial drills, two plain and 
one full universal, each with double bases 
T-slotted table 
across them. The three drills are 
with one direct-current motor thru a four 


and one long extending 


driven 


speed box on the base of each, which may 
operated the 
while the machine is running 


levers shown, 
The 


nection between the speed boxes and the 


be by two 


con 
drills is thru spur gearing. The connec 
tion between the three drills is by coup 


lings, the shaft which connects to the 
motor passing thru the lower part of th 
stump wherein it is journaled The 


stumps extend to the top of the 


affording a support for them. 


columns, 


Each drill is a complete unit in itself, 
and may either be used to work on a lo 
comotive frame clamped to the long tabl 


be 


regular work on the opposite end of th 


or the arm may around to do 


swung 
base. Each arm may be swung in a com 


plete circle without touching an adjacent 
column 


The 


only deliver the power direct to the spin- 


back gears, being on the heads, not 


dles, but, thru levers, enable the operator 


full l This 


control at all times 
permits tapping with back gears in when 


to have 
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the same lever, is carried on the 


back of 
s and the 


the head between the back gear 
speed box. 


] 


| ight positive feeds ar¢ supplied to the 


ranging in geometrical pro- 


inch to 


plain radials, 


gression from .007 063 inch in- 


clusive, each instantly and easily obtain- 


ble thru two dials on the head, which 
show the desired feed to be used. Power 
feed to the spindle is thru a friction, con- 
trolled by the hand sed for quick ad 
vance and return. Four positive feeds are 


embodied in the full universal radial, ob- 
tained by pulling a knob t notch. The 
range is from .007 to .045 inches inclusive. 

Depth gages and antomatic trips are 
supplied and the spindles are graduated 
\ safety stop prevents tl pindle trom 
feeding beyond the limit All gears are 
covered to protect them from _ contact 
with overhead cranes 

This machine is built by the American 
lool Works Company, Cincinnati, Ohio 

GREENFIELD TAP AND DIE GRINDER 

he grinder shown, front and back, in 

the half tone, built by the Greenfield Ma 


chine’ Company, Greenfield, Mass., is 


idapted grinding taps, die chasers, 
chucking reamers, flat surface 


to! 
work, irreg 


ular surfaces, and for all kinds of light 
grinding The spindle has a 4-inch cup 


emery wheel on one end and a wheel hold 
for disk The 


atter is easily removable to be replaced by 


er wheels on the other. 
l 


cheuk for holdu 


a 3g-inch spring i emery 




















GREENFIELD TAP 


viates the necessity of stopping any of the 
running parts except the spindle. 


The tapping attachment, controlled by 


AND DIE GRINDER 
sticks, et The machine |] eight dif 
ferent speeds for different sizes of wheels 


and means are provided for ad 
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tension of the belts. The table is raised or 
lowered by screw and hand-wheel and can 
be clamped in position. The drive may 
be direct from a line shaft to tight and 
loose pulleys on the machine or a coun- 
tershaft can be furnished. The machine 
is provided with a special die-chaser holder 
by means of which an entire set of chasers 
may be ground alike in relation to the 
thread. This holder is mounted on a 
swivel base, so that the chaser may be 
ground at any required angle. It will 
grind chasers up to 234 inches wide and 
of any length. There is also a tap sharp- 
ening attachment which consists of two 
center heads mounted on a swinging arm 
which carries the tap across the face of 
the cup wheel. The tap can be ground 
at any angle. Taps without centers or 
with broken ends can be held correctly. 
Chucking reamers also can be ground 
on this machine. Hand taps from % inch 
and machine taps up to 1% inches can be 
ground. The machine as shown weighs 
215 pounds. Without the base it weighs 
rg pounds. 
AN IDLER STAND. 

The illustration shows an idler stand 
which appears to possess novel features. 
It is designed for taking a belt from the 
line-shaft to a machine having a clutch 

















AN IDLER STAND. 


pulley, such as power cutting-off saws, 
etc., where it is not convenient to place 
such machine close to the line-shaft. It 
takes the place of a counter-shaft, being 
placed above the machine, the belt run- 
ning from the under side of the line- 
shaft pulley over the lower idler down 
to the machine pulley, then up over the 
upper idler and back to the line-shaft. 
It can also be used as an ordinary idler- 
stand to support a long horizontal belt. 
It will be noted that on this stand the 
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pulleys are placed one on each side of 
the post, thus facilitating its use in 
place of a counter-shaft. By using long 
studs and an extra pulley on each of 
them, the belt can be carried to a ma- 
chine having tight and loose pulleys, 
and may be shifted when necessary. 
This device is called the “belt trans- 
mitter,” and is manufactured in two 
sizes by E. J. Bowers, 3029 Chestnut 
street, Philadelphia, Pa. 





The New Bureau of Manufactures. 

J. Hampton Moore, chief of the Bureau 
of Manufactures of the Department of 
Commerce and Labor, calls attention in 
The American Exporter to the scope and 
importance of his bureau. It, very strange- 
ly, was not provided for in the act which 
established the department, but was cre- 
ated by the act of February 14, 1903, the 
text of which is as follows: 

“There shall be in the Department of 
Commerce and Labor a Bureau to be called 
the Bureau of Manufactures, and a chief 
of said Bureau, who shall be appointed 
by the President, and who shall receive a 
salary of $4,000 per annum. There shall 
also be in said Bureau such clerical assist- 
ants as may from time to time be author- 
ized by Congress. It shall be the province 
and duty of said Bureau, under the di- 
tection of the Secretary, to foster, pro- 
mote and develop the various manufactur- 
ing industries of the United States, and 
markets for the same at home and abroad, 
domestic and foreign, by gathering, com- 
piling, publishing and supplying all avail- 
able and useful information concerning 
such industries and such markets, and by 
such other methods and means as may be 
prescribed by the Secretary or provided by 
law. And all consular officers of the 
United States, including consuls-general, 
consuls, and commercial agents, are here- 
by required, and it is made a part of their 
duty, under the direction of the Secretary 
of State, to gather and compile, from time 
to time, useful and material information 
and statistics in respect to the subjects 
enumerated in section three of this act in 
the countries and places to which such 
consular officers are accredited, and to 
send, under the direction of the Secretary 
of State, as often as required by the Sec- 
retary of Commerce and Labor, reports of 
the information and statistics thus gath- 
ered and compiled, such reports to be 
transmitted through the State Department 
to the Secretary of the Department of 
Commerce and Labor.” 

The census of 1900, two years before the 
Department of Commerce and Labor came 
into existence, fixes the year’s valuation 
of manufactured products of the United 
States at more than $13,000,000,000—that 
is, three times as much as the products of 
agriculture. The various departments— 
State, Treasury, Army, Navy, Justice, Post- 
Office, Interior and, more recently, Agri- 
culture—had all been objects of govern- 
mental encouragement for years. Com- 
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merce and manufactures, up to a little 
more than two years ago, had never been 
represented at the nation’s council table. 
So extraordinary had been our commer- 
cial and industrial development that this 
statement, of itself, is remarkable. The 
great producing power of the country, the 
inspiration of a nation’s material progress, 
which, with agriculture, constituted the 
basis of all national wealth, was the last 
to be chosen for that oversight and en- 
couragement embodied in the law’s recog- 
nition of a representative at the “seat of 
government.” This recognition, anxiously 
recommended {for agriculture by President 
Lincoln, but not accorded fully until Feb- 
ruary 9, 1889, was actually withheld from 
the greatest of American producers, the 
manufacturing industrialists, until the na- 
tion had startled the world with its genius 
for domestic achievement and had demon- 
strated its right to rank with the first of 
the powers of the world. 

Agriculture has been developed and im- 
proved, and the standard of living has 
been raised wherever the influence of its 
fostering department has penetrated. Its 
seventeen years of well-directed activity 
have become an essential part of American 
progressive history, gratifying alike to the 
industrious workers on the farm and in 
the mill. Hence, it is all the more sur- 
prising that the onward march of creative 
industry should not have been officially 
accepted in its full significance until all 
the great nations had been compelled to 
take notice of the wonderful progress of 
American manufactures, and prepare for 
the inevitable competition for the world’s 
markets. 

In creating the Department of Com- 
merce and Labor, Congress provided for 
a centralization of effort on the part of 
the Statistical and Commercial Bureaus 
of the United States government. The 
department kas been in operation a little 
more than two years and is now beginning 
to take up the serious work of developing 
United States commerce abroad. While 
the nation exports more than it imports, 
there is every reason to believe that a 
much greater volume of business can be 
transacted with foreign countries if only 
proper agencies are employed. Individual 
effort has been and is largely at work in 
the various nations of the world, and to 
it much of the success of the friendly com- 
mercial relations already established is to 
be attributed. 

So far as the new Bureau of Manufac- 
tures of the Department of Commerce and 
Labor is concerned, it can be said that 
every possible effort to improve upon ex- 
isting conditions will be put forth. All 
the great nations, with pardonable interest 
in the welfare of their own people, are 
doing the best they can to attract the at- 
tention of buyers for their manufactures. 
The manufacturers of the United States 
have been enjoying wonderful progress at 
home and have not perhaps given as much 
attention to the development of foreign 
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ticularly with a view to buying 
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iarkets as the quality and worth of their 
roducts would justify. 

It is tolerably well known what the other 
itions are accomplishing in commercial 


ndeavor beyond their own boundary lines, 


nd there is ample machinery under gov- 
rnment control, if properly directed, to 
prove the 
nd. How to direct 


information now in 
the 


the principal problem 


upon 
forward trade 
vement will be 
nfronting the Department of Commerce 
d Labor. 
rchants 


That the manufacturers and 
of the United 


some movement is plainly shown by 


States approve 
fact that it was they who insisted upon 
creation of the department. Though 
villtake time to bring the ¢ 
encies into full play for the common 


rovernmenta! 


nefit, it may be safely asserted that the 
ictical work is about to begin and that 
the 
haracteristic of American business men 


will be prosecuted with all energy 


NSULA fat is 


Daily ( 


Che issue of the \ i 
issued by the Department oi 


for May 12, 
and Labor, Washington, is d 
ted to the subject of “Municipal Own 
the United St 


nsuls stationed in European cities give, 


{ nmerce 


rship,” and various ites 


this number, the result of their investi 
tor of the subjec n the 1 ctive 
sin which they il located | en 
presentation makes a very interesting 


publication upon the subject, and one 


which affords the opportunity of acquiring 
good deal of useful information about 


Che 


ms to be becoming more so every 


and 


day 


subject is a live one here, 





Personal. 
At the recent annual meeting London 


f the Iron and Steel Institute a Carnegie 


Research Scholarship of $509 was award 
ed to Henry Cook Boynton, instructor in 
metallurgy and metallography in Harvard 
has 


American who 


the 


University, the third 


ceived the award, two previous 


iwards having gone to men ot Columbia 
University 

W. F. Waldschmidt Bech 
stein, respectively director and chief en 
neer of the 
ompany, of Berlin, are visiting 


and Ernst 


Q firm of Ludwig Loewe & 
\merica 
ving come over primarily to attend the 
Washington, 


ittle, par 


Congress at and 


low 1k 


Railway 
vhile here will around a 
whatever 
way of 


be the 


chine tools and possibly arranging 


ere may that 1s new 1n 
for 
handling of such tools in Germany 
hey inform us that it is the intention of 
idwig Loewe & Company to confine their 
irk to a few specialties, as is usually 
but they wish to 


their 


me here in America, 
indle other machines not made by 
m, in order to be able to present a com 
te,line to customers 
Obituary. 

\lbert H. Vogt, 
gt of the Henry Vogt Machine 
ny, Louisville, Ky., died May 11, twenty 


only son of Henry 


Com 
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one years old. He was a large stockholder 
and a director of the company 


John Burke, a machinist, employed in 


the Pennsylvania R.R. shops at Olean, N 
Y., was fatally injured May 13, by a 
plug blown from an air compressor 
Struck near the left eye, his skull was 


fractured. 

Business Items. 
Japanese Government 
tons of the “A. W 
the Eng 
Whitworth & Co., 


supply 


has 


rhe 


order tor So 


placed an 
brand of 


} 
bhigell 


tirm of Sit 
Ltd 
the 


the 


speed steel with ish 


Armstl 
firm 


W G 
This 

English Admiralty 
three ye: 


ong, 


has also contracted to 
with tool steel for 


its 
next irs 

J R. Bennett, 
Becker have purchased the 


and M. E 
Loot 


Hlenry Ilesslet 


plant of the 


man Manufacturing Company, of Piqua, Ohio, 
and have organized as the Piqua Foundry & 
Machine Company They will continue the 
manufacture of sheet metal working ma 
inery and also do general foundry and ma 
chine work 
The Vandyck Churchill Company, New 


secured several orders for 


34-inch, 44 


York, has recently 


Colburn boring mills, including a 


neh and 60-inch from the Otis Elevator Com 
pany, of Yonkers; a 53-inch mill from the 
New York Edison Company; a 34-inch mill 
from Pratt Institute, Brooklyn, and a 44 
neh mill from the Atlantic Coast Line 

A party of prominent engineers and con 


tractors, identified with tunneling enterprises, 
visited the Glendon, Va, quarries of the 
Ingersoll-Sergeant Drill Company recent]; 
and saw in operation a new method of tunne! 
driving with channelers It was of special 


interest on account of its availability for tun 


neling under the foundations of buildings, no 


heavy blasting being required The guests 
left New York on a special train over the 
Jersey Central Railroad After the visit to 
the quarry, they were taken to the new 
manufacturing plant of the Ingersoll Sergeant 
Drill Company at Phillipsburg, N. J., where 
luncheon was serwed The afternoon was de 
voted to an inspection of the new works. The 
return was then made by special train 
Manufacturers. 

Hi. If. Wood will erect a new hosiery mill 
in Lakeport, N. H. 

The Buffalo (N. Y.) Candy Company will 
erect a large factory 


The fl Vehicle Company is 


erecting a 


(Texas) 
factory 


Paso 


hew 


The Leominster (Mass.) Comb Companys 
will erect a new factory 
Grimes & Harris, Leominster, Mass., will 


build a new machine shop 

The Vulcan Foundry Company, Hamilton, 
©., will erect a new foundry 

The Kuhlman Car Company will enlarge 
its plant in Collinwood, Ohio 

The Plant City (Fla.) Brick Company has 
been formed; capital, $30,000 

The Chicago (Ill.) File & Rasp Company is 


to erect a new $35,000 factory 


The American Malting Company, Buffalo, 
N. 3 will erect a large plant 

The LDierdorf Viano Company, Indianapo 
lis, Ind., will erect a new factory 

The Ohio Pattern Works, Cincinnati, O 
will erect a plant, to cost $10,000 

The Urie Machine & Boiler Works, Kan 
sas City, Mo., will erect a new plant 

The Waterbury (Conn.) Brass Company 
will build an addition to its rod mill 


Winslow 
burned 


The plant of the Glass Company 


Columbus, O loss, S15.000 


was 


07 


Moorhead, Minn., will 


lectric-light 


The 


town of spend 


enlarging its « plant 


A boilet! and dye-house is to be erected 
for Chas. Porter & Sons, Vhiladelphia, Pa 

H. C. Frick Coke Company will build new 
machine shops at its Connellsville, Pa., plant 

rhe Challenge Cutlery Company Bridge 
port, Conn., will double the capacity of its 
plant 

The Chandler Company Aver, Mass., ma 
chine) manutfact \ put ip a new 
plant 

The Glens Falls (N. Y.) Portland Cement 
Company will in st e capacity of its 
plant 

The Champlain Felt Mills Whitehall, 
N. Y., will erect an addition to its palnt, to 
cost S40,000 

A new boiler- and dye-house will be erected 
for the Berkshire & Becket Silk Company at 
Secket, Mass 

The Royal Weaving Company, of VPawtuck 
et, R. 1, is erecting a large new mill at Dar 
lington, R. I 

The Hendey Machine ¢ pany rorring 
ton, Conn., will erect a new machine shop, 
to cost sovhooo 

The Illinois Ste Companys Cc) izo, IIb, 
will erect a m n-d power plant at its 
Joliet, Il plant 

The Merchants ly Works plant, East 
Ded! Miass., wa damayved by tire to an 
extel ol STOO 

W. Wk. Prudden & ¢ nsing, Mich., will 
erect 1 new ry ‘ thie manufacture of 
automobile whee 

I ( Sm ! Ma piano 
manu re \ ‘ I siness and 
erect another fa 

The plant of the 4) " iNeb.) Casket 
Company, recently destroyed \ 1 wind 


storm, will be re 


rhe Gem Hammock & Fly Net Company, 
Milwaukee Wis is aving plans made for 
a new factory building 

rhe Gray & Dudley Hardware Company, 
Nashville, Tenn., will erect a new foundry 
and manufacturing plant 

Meurer Bros., Brooklyn, N. ¥ will erect a 
plant in Long Island City for the manufac 
ture of iron and steel plate 

J. J Fuqua, of Milan, Tenn., has pur 
chased land in Jackson, on which he will 
erect a S2O.000 stave factory 

A. ID. Smith & Sons, Fairfield, Me., will 
erect a canning factory for the Crosby Lum 
ber Company in North Fairfield 

LBoehme & Cordella, architects, Minneapo 


Minn., are for a building 


for the Glueck 
The New York 


ing another lighting 


lis, plans 


preparing 
Brewing Company 


Iidison Company is erect 


plant, which, if is said, 


$7,000,000 


MacLean, 


cost when completed 


will 


Jas. § Columbus, Ohio, will 


erect a new plant for the manufacture of 
office fixtures and builders’ mill work 

The shops of the Southern Indiana Rail 
way at Bedford, Ind., will be extensively im 
proved A new foundry will be built 

The Bonnard-Ilenry Bronze Company, New 
York, proposes to move to Mount Vernon, 
N. Y., where a large plant will be erected 

The agricultural implement factory of P. 
K. Dederick’s Sons, Albany, N. Y., was near 
ly destroyed by fire; loss, about $20,000 

W I>. Hofius & Co., of Seattle, Wash., 


railroads, ete 


lortland, 


manufacturing , 


supplies for 


will establish a branch factory in 


Ore 
EK. A 
head of a 


2 to 


Ind., is at the 
company organized a capital 
clocks in 


South Bend, 


bazzett 
with 
Tulsa, 


manufacture 
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The Keyser Manufacturing Company, Chat- 
tanooga, Tenn., making refrigerators, recently 
reorganized, will remodel and overhaul its fac- 
tory, installing an electric power plant. 

The Perkins Hosiery Mills have been in- 
corporated at Columbus, Ga., and will erect 
a mill, for which J. E. Sirrine, of Greenville, 
8S. C., engineer in charge, furnished plans. 

The Pennsylvania Railroad is having plans 
arawn for additional shops at Trenton, N. J., 
which will include a casting shop, machine 
shop, lye-house, flue-cleaning shop, boiler and 
tank-house. 

The International Paper Company, New 
York, is planning to build a power plant and 
pulp mill at Livermore Falls, Me. The com- 


pany will also erect a sulphite mill at 
Chisholm, Me. 
The Minnesota Mining & Manufacturing 


Company, Two Harbors, Minn., making emery 


wheels, sand paper, etc., has secured a mill 
in Duluth, Minn., which will be remodeled 
and new machinery installed at a cost of 


$150,000. 

Geo. E. Clay, real estate dealer, of Long Isl- 
and City, N. Y., has bought some land in that 
place for concerns, on which will be 
erected large factories, one for electrotyping 
and color printing, to employ 500 hands; the 
other for manufacturing glass. 


two 


The Elmira’ Electro-Chemical Company, 
with a capital of $20,000, has been incor- 
porated to exploit a chemical process for use 
in bleaching industries, discovered by C. F. 
Carrier, Jr., of Elmira. A plant will prob 
ably be erected in Niagara Falls. 


It is reported that, according to a state 
ment given out by T. W. Rowe, of Toledo, 
O., president of the American Flint Glass 
workers’ Union, the national organization 





will erect three lamp-chimney factories in 
Marion, Ind.; West Virginia and Pennsy! 
vania. 

The Standard Paper Spool & Tube Com 
pany and the Binns-Fourdrinier Cylinder 
Company, with the same officers and each 
with a capital of $150,000, have been or 
ganized in New London, Conn., the former 
company to make machinery for the manu 
facture of spools and also paper products; 
the latter to manufacture pulp and paper. 
A. 8S. Winchester, of New London, is presi 
dent 

New Catalogs. 
American Air Compressor Works, 26 Cort- 


landt New 
and describing new 
6x, pp. 16, paper. 
International Nickel 
change Place, New York 


street, 


York. Bulletin 
types of air 


illustrating 


compressors, 


Company, 43 Ex 
Pamphlet contain 


ing a list of purposes for which nickel steels 
have been successfully applied. 314x6, pp. 
16, paper. 

East End Boiler Works, 11-19 St. Aubin 


avenue, Detroit, Mich. Catalog 
“Detroit water-tube and Scotch 
boilers for stationary and marine use. 
trated. 6x74, pp. 32, paper. 

The Manvile Bros. Company, Waterbury, 
Conn. Supplement to Catalog “A,” giving di- 
mensions of two new automatic 
metal forming machines, 
scribing the Yankee bench press. 


describing 
water-tube 
Illus 


wire and 
also circular de 

Pawling & Harnischfeger, Milwaukee, Wis. 
1905 catalog of cranes. This handsome 
catalog containing excellent half-tone illustra 
tions, line drawings, list of standard sizes and 
a list of users. 9x12 pp. 139, paper. 


is a 


Crocker-Wheeler Company, 
Bulletin No. 54, “A Few 
trie Fans.” Illustrated. 
Bulletin No. 52 
way generators. 
paper. 


Ampere, N. J. 
Words About Elec- 
5x8, pn. 8, paper. 
(superseding No. 26) on rail- 
Illustrated. 7144x10, pp. 11, 


Ingersoll-Sergeant Drill Company, 26 Cort 
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landt street, New York. Form 340, “The 
Blue Book of Air Compressors.” This is a 
well-printed little book describing briefly the 
standard classes of air compressors and other 
products made by this company. Half-tone 
illustrations. 5x7, pp. 31, paper. 

The Ingersoll-Sergeant Drill 
(pneumatic tool department), 26 
street, New York. Bulletin No. 2002, ‘Track 
Laying on the Williamsburg Bridge.’’ This 
gives some facts concerning the costs and ma- 
terials used for the Williamsburg Bridge and 
also a description of track work. Illustrated. 
6x9, pp. 16, paper. 

The Bristol Company, 
Catalog No. 28 of recording thermometers. 
In this catalog the thermometers have been 
classified into three different classes, accord- 
ing to the principles upon which they de- 
pend for their operation, thus making it 
convenient for a prospective user to select 
one suited to his Illustrated. 9x12, 
pp. 47, paper. 

Yale & Towne Manufacturing Company, 
9-15 Murray New York, has sent us 
copies of two little booklets which it is dis- 
tributing at the Interntaional Railway Con- 
vention in Washington, one entitled ‘‘Locks 
and Hardware for Railroad Use,” and the 
other, “Yale & Towne Chain Blocks and 
Electrie Hoists.” These .are_ illustrated, 
printed on good coated paper, the men- 
tioned booklet containing a map of .New 
York 


Company 
Cortlandt 


Waterbury, Conn. 


needs. 


street, 


last 


Miscellaneous Wants. 


Advertisements will be 
head at 25 cents a line 
should he sent to reach 
urday morning for the 
Answers addressed to 
warded, 


Caliper cat 


this 
Copy 
than Sat- 
week’s issue. 


will be for- 


under 
insertion. 


inserted 
each 
us not later 
ensuing 
our care 


Ii. G. Smith, Columbia, Pa. 
Wal.M.Wks.,Waltham, Mass. 
hydraulic wheel 


free. 
lunches & dies. 

If. Maddox wants 
Address Archer, Fla. 

Will buy or pay royalty 
machine or tool. Box 2&2, AMER. MACH. 

Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Machinist Table—Standard steam, gas and 
water pipe tapping sizes; 5c., stamps. E. E. 
Meyer, Allegheny, la. 

Automatic machines, construction and de 
signs; undertake manufacturing; experimen 
tal. 56S West Broadway, New York. 

Would like to build some standard specialty 
on orders; low prices; prompt delivery. W. 
S. Machine Company, care AMER. MACH. 

Wanted—-Grinder for horizontal surfaces, 
6x24 in.; must be in good condition and a bar- 
gain. Box L, Station B, Cincinnati, Ohio. 

Dies, jigs and fixtures; tools designed for 
special work; manufacturer of clockwork spe- 
cialties and intricate mechanical instruments. 
D. S. Plumb, 57 E. Park st., Newark, N. J. 

Wanted—Canadian right to build machine 
of established reputation; plant and equip 
ment the very best for 500 men. Address 
Business,” Box 99, AMERICAN MACHINIST. 

Close prices and close work on automatic 
and other machinery; write for estimate: 
will consider purchase machine or tool likely 
to prove a seller. Box 169, AMER. MACH 

W. H. Chappell, the best machine shop or 


press. 


for good patented 


ganizer, manager, critic and cost-cutter in 
America, solicits correspondence’ regarding 
temporary engagements. sox 57, AM. M 


Machine factory in Germany, fitted with the 
newest and best American machinery tools, 
which is chiefly building fine special machines, 
wishes to take up the manufacturing of some 
good-paying machinery or of articles of fine 
machine building or of fine mechanics. Please 


apply to F. N. W., 630, care Rudolf Mosse, 
Frankfurt a. M., Germany. 
For Sale. 
For Sale—Controlling interest in estab 
lished supply and machine business; good 
paying proposition. Box 164, AMER. MACH. 


For Sale.—$2,500 will buy interest in an 
established foundry; a good opportunity for 
an experienced man. Box 151, AMER. MACH. 

For Sale—U. 8S. patent rights for small ma 
chine of established reputation ; demand great 
enough to keep large factory now running 
night and day. For particulars apply to Box 
OS, AMERICAN MACHINIST. 


May 25, 1905. 


Business Opportunities. 


Young man with mechanical, technical and 


business training desires to place his ser 
vices and small capital in some established 
business. Box 172, AMERICAN MACHINIST. 


Satisfaction Guaranteed.—We build specia 
machinery, machine parts, interchangeable ma 
chinery, punches and dies; gear cutting, et« 
The John R. Williams Co. Machine Works 
114-116 Liberty St., New York; 120-126 Pa 
cific St., Newark, N. J. 

A foundry connected with a manufacturing 
plant can produce more castings than they re 
quire. An enterprising foundryman to take 
charge of this branch and invest from $5,00: 
to $10,000, can make profitable terms. Box 
155, AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a lin: 
for each insertion. About sir words make « 
line. No advertisements under two lines a 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed t 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 


recommendation or other papers of valu 
should not be enclosed to unknown corres 
pondents. Only bona fide situation want or 


help want advertisements inserted under this 
heading. Agency advertisements must be 
placed under Miscellaneous Wants. 


Situations Wanted. 


Classification indicates present 
advertiser, nothing else. 


address of 


CONNECTICUT. 

Designer, with 7 years of experience or 
high-grade automobiles, wishes to make a 
change; technical graduate. Box 157, AM. M 

ENGLAND. 

Two young draftsmen (English) desire sit 
uation anywhere in Canada; well up in pres 
sure and suction gas plant design, pneumati: 
and general: sound technical training. Box 
135, AMERICAN MACHINIST. 


ILLINOIS. 
maker ; 


lie and tool age 37; experience 18 


years: broad practice, interchangeable parts 
ete.; at present toolroom foreman of 14 men 
West or Middle West. “Chi.,”” care AM. M 


MICHIGAN, 

Designing draftsman with extensive experi 

ence and familiar wtih modern manufacturing 

requirements. Address “Manufacturing,” care 
AMERICAN MACHINIST. 

NEW JERSEY 


university graduate 
experience in design 


Mechanical engineer, 
wishes change; broad 
ing engines, suction and pressure gas 
producers and complete power plants. Box 
173, AMERICAN MACHINIST 

Mechanical engineer and draftsman wants 
position; 15 years of experience in steel con 
struction and machines of various kinds 
eareful working drawings a_ specialty. 30X 
166, AMERICAN MACHINIST. 


gas 


NEW YORK. 


Mechanical draftsman wishes position. Ad 
dress Box 165, care AMERICAN MACHINIST 

Expert on erecting machine tools 
change; age 29; excellent past record. 
159, AMERICAN MACHINIST. 

Mechanical draftsman, age 24, wishes posi 
tion’ ‘S18 weekly; tools and general machin 
ery. Box 176, AMERICAN MACHINIST. 

A designer of special and automatic ma 
chinery wishes to change; 6 years with pres 


desires 
Box 


ent employers. Address Box 156, AM. MAcH 

Draftsman; experience general, special, 
machinery, engineering work; New York 
New Jersey preferred. Box 174, AM. Macu 


or assistant: 
familiar 
Box 


Position as superintendent 
mechanical and technical training; 
with shop organization and methods. 
171, AMERICAN MACHINIST. 
Mechanical engineer, experienced designer 
of cranes and hoisting machinery, industria! 
railway equipment, hydraulic machinery and 
other standard and special lines, wishes re 


sponsible position. Box 168, AMER. Macu 
Mechanical engineer, gas engine expert, ex 
tensive experience in designing, testing and 


building of internal combustion engines, able 
to introduce gas engine building, wants posi 
tion as chief engineer or superintendent, even 
tual representative. Box 124, AMER. MACH. 


Mechanical engineer; skilled in modern 
works management; experienced designer 
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turbine pumps, cranes and general machinery ; Lamson turrets. Box 152, AMER. MACH. ment of a large firm turning out light, inte 
14 years’ U. 8S. covernment experience on : : changeable work; must be accustomed to 
hulls, ship machinery and construction plant. MICHIGAN. compound dies, sub-press work and presses 


Wanted—Thoroughly competent toolmaker!| with automatic feeds; location, central New 
as foreman of tool department in large brass| York; state nationality, age and experience 
OHIO. factory, manufacturing valves, engine trim-| Address Box 168, AMERICAN MACHINIST 

gs otc. : ‘4 “Ss ‘lass £ r¢ “1 * sts > , . , ’ 

Superintendent c* tool works seeks wider pono = Ag Bay Benen ae eae wee oe Wanted.—We need the services of several 

field of operation and solicits correspon ‘ pa ta : : * tow, a S| designing draftsmen of large experience and 
Wanted—Machinists and experienced tool undoubted ability and resourcefulness; our 


Address M. E., care R. G. Peters, 302 Spring 


steam engines, turbines, direct-acting and | on planers, milling machines and Jones & Assistant foreman for punch press depart 
| 
st., New York City. 


dence with parties in or near New York city. - : ~ 4 
Address Box 108, AMERICAN MACHINIST. 4 makers. Detroit is growing rapidly as anj| work is special machinery and sheet metal 
ra : eee | industrial center. There is a _ searcity of | tools; applications will be considered only 

WEST OF MISSISSIPPI. good machinists who are accustomed to all-| of those who can fully satisfy us as to their 
Superintendent of engine and general ma- | around accurate work by modern and up-to-| qualifications, and whose record will bear the 
chine shop desires position; traveling sales- date methods To honest, competent men) closest investigation; the salary will be lib 
man, superintendent or foreman; wide prac- who will “do things’ steady work and first eral Address, with all particulars, “Thor 


tical experience; designer of tools, jigs and | class wages are waiting. State experience,| ough,”’ care AMERICAN MACHINIS1 
special machinery. Address Box 122, A. M. age, references and full information. Cadil 
Mechanical engineer, expert designer of | lac Automobile Company, Detroit, Mich 

me ; i . citnandiiieinea neath sien First-class automatic screw machine hand 
gas, oil engines and gasoline traction engines, NEW HAMPSHIRE 7 el aostend the Cleveland 
thoroughly familiar with shop practice, now ; . : must thoroughly understan¢ ie evelan 
employed in such work, desires change end of Blacksmith foreman; must be experienced | and Acme automatic screw machines. Address 
May or earlv June. ‘Address G. Branning, | in engine and machinery forging, tempering | P. O. Box 876, Cincinnati, Ohio 


OHIO 


San Leandro, Cal. and light hammer work; modern shop, em Wanted—-First-class man as foreman fo 
ploying 15 men; give references and pay ex-| brass shop located in a large Western city 


Help Wanted. pected. Sox 170, AMERICAN MACHINIST. we want strictly first-class, up-to-date man 
one who is familiar with various makes of 
; . molding machines, also a good judge of 
advertiser, nothing else. Lathe, planer and boring mill operators| human nature, and one that can control and 
CONNECTICUT. wanted for night shift; those accustomed to| handle men; kindly state age and experience 
A man well versed in all kinds of machin- machine tool work preferred; steady work | Box 153, AMERICAN MACHINIS1 

ery; machine building, especially automatic | 22d good pay to good men. Address the Pond 

tools. Box 160, AMERICAN MACHINIST. Machine Tool Co., Plainfield, N. J 





Classification indicates present address of NEW JERSEY 


PENNSYLVANIA 


our plant is modern in every respect and is| metal tools and dies; a person of executive 


A firm located near New York city, en- located in a suburb of New York, where there | ability required Box 161, AMER. MACH 


Wanted—Good all-around machinists on | First-class boring-mill, lathe and _ planer Experienced mechanical draftsman wanted 
engine and general machine work; good pay | hands should file application with us, as the | at once at steel works in Eastern Pennsyl 
and steady work. U. S. Rapid-Fire Gun & | constant and rapid growth of our business is| vania Mechanical,’ care AMER. MACH 
Power Co., Derby, Conn. | always calling for additions to our force; Wanted—Foreman: an expert on_ sheet 

2 i \ ; | 
gaged in manufacturing small gasoline en- | j — be ; . 
- . , - . is plenty ) » a f sunlight. me , , : 
gines, located near New York city, would like hh, oy po ee gel — ——— Wanted—Lathe, planer, boring mill and 


to correspond with successful shop foremen milling machine operators, floor and bench 


competent men Henry R. Worthington Hy 


who are anxious to better themselves Ad euiice Work Peete N fitters, also a few good wood pattern makers 
dress Box 162, AMERICAN MACHINIST. draulic Works, Harrison, } Address or call, Employment Department 
NEW YORK Westinghouse Electric & Manufacturing Co., 
GEORGIA, ’ ; East Pittsburg, Da 
Wanted—Superintendent with technical | . First class tool and die maker wanted for Wanted—Machinist to assemble engines by 
education, for job and contracting shop; | fine, accurate work; wages $21 to start. Ad . - ‘ one to do machine work, or one 
ire 87 W. 116th st.. Ne York City contract, also one t lo machine work, or i 
must be able to get out work promptly and Gress oi . th st., New ork City man to do both: only men with experience 
at reasonable cost. “Machine Shop, care Wanted——Foreman for sheet metal shop:| need apply chance for hustling man who 
AMERICAN MACHINIST. |} one having had experience in fan building de knows how to do high-class work to make big 
as sired: write, stating age, references, etc. Ad money Box 100. AMERICAN MACHINIS1 
- ILLINOIS. dress Box 154, AMERICAN MACHINIST 
"¢ > 3 . ‘er ilding AVY ‘ , on . : EXAS 
ante pe hn gee eg ie gt A _— Wanted—tThree good draftsmen with me : 
steady employment “to the pot Fee ——* chanical knowledge to design pumps and hy Wanted——-Superintendent for our machine 
175 pana mop ie Tauiaienaie £ men OX | draulic machinery: technical graduates pre-| shop, working about 30 men now, but expect 
ee a . —_ “ P | ferred. Box 106, AMERICAN MACHINIST to enlarge shortly our work is general re 
ee , a. large See | Wanted—Several good detail draftsmen| pairs on sawmill, cotton oil mill and sugar 
pe an aol age sce ~ Aca oh coal yee! and tracers on light construction work, by a| machinery engines, locomotives, marine en 
pis i +t Fhe Biv . pes wit  cugree wo! large concern in New York city; personal in gines and pumps; we also build new rotary 
oa” a ith oan a be pet ee ae at —~ terview necessary: State age, experience and pumps and other machines on orders; have 
dress, with fu particulars, ox 34, AM I salary expected. Box 158, AMER. Macu no special machine line that we — yok 
en » . — * gener: v is well equipped and un 
cMDIANA. Draftsman Wanted Good, steady position bm eet tn ant Bil sonar Se competent 
_ Wanted—Machinist; a first-class man as | and liberal compensation with chance of ad-| 40° make estimates on all work, a handler of 
fitter on screw machines. Box 392, Am. M. | vancement to chief, for one accustomed to men-—in fact, a first-class man. Address, with 
sugar-cane crushing machinery; others need full particulars as to forme work, salary 
LOUISIANA. not apply: answer in absolute confidence, et Piel n Cat W) : ( Houston 
y ; a atc., CKSO i hee 0 oO ‘ 
Wanted—A thoroughly capable chief | Stating present employment. Box 167, A. M.| meng 
draftsman, experienced in link-belting con- | Wanted—An energetic young man having 
veying devices and rope drives; salary $200 | ability to handle and instruct apprentice WEST OF MISSISSIPPI 
per month. Address Machinery Department, boys on a battery of engine lathes: a good Wanted 4 strictly first-class machinist as 
Ing a » ‘ . ’ “ oo . 7 : : Me : a 
Post Office Box 1296, New Orleans, La opportunity is open; advancement according | foreman of a small machine shop; must be 
MASSACHUSETTS to ability Address, stating wages and refer capable of handling the entire business con 
‘ ee : ences, Imperial Engine Co Painted Post,| nected with the shop: a good position for the 
Wanted— Machinists. experienced operators | N. ¥ right man. Address “lowa.” care Am. Macu 
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Standard Connecting Rod Co. 88 





Standard Engineering Works.109 


Articles Advertised. 


Blue Print Machines 

Keuffel & Esser Co., New York. 

Spaulding Print Paper Co., Bos- 
ton, Mass. 

Boards, Frietion 

Ingalls & Co., Castleton, N. Y. 


Boilers 
Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York. 


Bolt and Nut Machinery 
Acme Mchry. Co., Cleveland, O. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. c 
0., 


a Mach. 

’a. 

Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve- 
land, O. 

Standard Engineering Works, Ell- 
wood City, Da. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 


Waynesboro, 


Co., Waterbury, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Books, Mechanical 

Baird & Co., Henry Carey. Phila- 
delphia, Pa. 

Ilenley Vub. Co., Norman W., 
New York. 

Boosters 


C & C Elec. Co.. New York. 
Crocker-Wheeler Co., Ampere, N. J. 
General Elec. Co., New York. 
Sprague Elec. Co., New York. 
Stanley Elec. Mfg. Co., Pittsfield, 


Mass. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
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Standard Gauge Steel Co.....101 
BtenGard Teel CO... escccce 105 
Stanley G. IL. Elec. Mfg. Co 28 
Se Ce, oxen esee seen es 91 
Starrett Co., bt. B.....:> ‘ 16 
Stentoe Shaper Co., John. ST 
Stoever Foundry & Mfg. Co..104 
Struthers-Wells Co.. SS 
pearesvenst Ce, B. Fe sccesss 29 
Ee a 104 
| Syracuse Raw 7 SE eee 04 
See Bee, GOD, soc2cewewenes 97 
Taylor Mfg. Co., Jas. L..... 96 
Taylor-Wilson Mfg. Co...... v4 
Three Rivers Tool Co....... 106 
Toomey, Frank..... 10S 
Torrington BMifg. Co. ..0cceces 105 
Triumph Electric Co........ 26 
Trump Brothers Machine Co.. 92 
TG AG Fees Sets ews 106 
Tuttle Mig@e@€o., H. A.......109 
Underwood_& Co... H. B. 93 
Union Drawn Steel Co.... on 
Union ‘Pettst Drill Co...... S35 
LU. S. Peendty & Sales Co 90 
Valentiaes Gas Engine Co. 102 
Vanderbeek Tool Works 6 
Vandyck Churehill Co...... iD 
Veemer Bee. CO. ..- serene 1 
Vitrified Wheel Co 104 
Wallace Supply Co.......... 20 
Waltham Watch Tool Co 102 
Ward & Sons, Edgar ’ 90 
Warner Instrument (‘o ie a 
Waterbury Farrel loundry & 
Be, Gi secess : st 
Watson-Stillman Co ; SS 
Wellman Sole Cutting Mach 
Pictnwe) £eete's see neues 101 
Wells Bros. Co.... er $1 
Westcott Chuck Co 3 92 
West Haven Mfg. Co. .4th Cover 
Westinghouse Elec. & Mfg. Co. 25 
Westmacott Co... J M SS 
Whitman & Barnes Mfg. Co 104 
Whitney Mfg. Co. : 71 
Whiton Mach. Co., D. FE 92 
Wickes Bros... — Lon 
Wiley & Russell Mfg. Co 5 
Williams & Co., J. Hl. ou 
Wilmarth & Morman Co......10% 
Windsor Machine Co... . 95 
Woodward & Powell Planer 
> rere eae eee ..101 
Worcester Mach. Screw Co. ..108 
Wormer Machinery Co., C. C.108 
Wyne & CO., Gervecccecs kOe 
Wyman & Gordon.....4th Cover 
Yale & Towne Mfg. Co...... 86 
Boring and Drilling Ma- 
chines, Horizontal 
Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 
ford, Ill 
Beaman & Smith Co., Provi., R. I. 


Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 


Boynton & Plummer, Worcester, 
Mass. 
Dallett Co., Thos. H., Phila., Pa. 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Draper Mach. Tool Co., Worces- 
ter, Mass. 
Fosdick Mach. Tool Co., Cin., O. 


Gisholt Mach. Co., Madison, Wis 


Hill, Clarke & Co., Boston, Mass. 

Lucas Mach. Tool Co., Cleve., O. 

McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve- 
land, O. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pawling & MHarnischfeger, Mil- 
waukee. Wis. 

Prentiss Tool & Supply Co., New 
York. 

Springfield Mch. Tool Co., Spring- 


field, O. 
Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Boring and Turning Mills 


American Tool wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mch. Tool Co., Franklin, 
Ia 
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Why is this 


“Whitney Hand (Feed) 
Milling Machine 


in preterence to all others by 
Western Electric 


used 
U. S. Government, 
Co., Underwood Typewriter Co., 
Smith & Wesson, Hopkins & Allen 
Arms Co., Standard Adding Machine 
Co., Smith Typewriter Co., leading 
Automobile Manufacturers, etc., etc.? 
Possibly it is because we make more 
of a specialty of Hand Millers than 
any other company in the world, and 
give our customers greater return for 
their investment by way of quality, 
quantity, range and efhciency. 
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Boring and Turning Mills 
Continued 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

King Mach. Tool Co., Cincin., O. 

Niles-Bement-]l’ond Co., New York. 

Poole Co., J. Morton, Wilmington, 
Del. 

Prentiss Tool & Supply Co., New 
York. 

Vandyck Churchill Co., New York 

Warner & Swasey Co., Cleveland, 
Ohio. 

Brakes, Magnetic Friction 

Electric Controller & Supply Co., 
Cleveland, O. 

Cabinets, Tool 


armstrong Bros. Tool Co., Chi- 
cago, 

Calipers 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Starrett Co., L. S., Athol, Mass. 

Cams 

Boston Gear Works, Boston, Mass. 

Carborundum 


See Grinding Wheels. 


Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 
Castings, Iron 


Birdsbero Steel Fdry. & Mach. 
Co., Birdsboro, I[’a. 
Farrel Fdry. & Mach. Co., An- 

sonia, Conn. 
Co., 


Massey Mach. 
| i 3 
U. S. Foundry & Sales Co., South 
Norwalk, Conn. 
Castings, Steel 
Baidwin Steel Co., 


Watertown, 


New York. 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, I'a. 

farrel dry. & Mach. Co, An- 
sonia, Conn. 

Cement, Cast Steel 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Hendey Mach. Co., Torrington, 
Conn. 

Phoenix Mfg. Co., Martford. Ct. 

Pratt & Whitney Co. Lartford, 
Conn. 

Whiton Machine Co., D. E., New 


London, Conn. 

Centers, Planer 

New Ilaven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Chains, Driving 

Boston Gear Works, Boston, Mass. 

Dinmond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 

American ‘Tool Works Co., 
cinnati, O. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 


Cin- 


Provi- 


Draper Mach. Tool Co., Worces- 
ter, Mass. 
Gisholt Mach. Co., Madison, Wis. 


Le Blond Mach. Tool coh B. &., 
Cincinnati, O. 
Potter & Johnston Mach. Co., 
Vawtucket, R A 
Quint, A. D., Hartford, Conn. 
Warner & Swasey Co., Cleveland, 


Ohlo. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mfg. Co., T. R.. Brook- 
lyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Butler Chuck Co., Greenfield, 


Mass. 
Cleveland Twist Drill Co., 
land, O. 
Cushman Chuck Co., Hartford, Ct. 
Goodell-Pratt Co., Greenfield, 
Mass. 
Horton & Son Co., The B., Wind- 
sor Locks, Conn 
Jacobs Mfg. Co.. Hartford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Maas. 
Niles-Bement-l’ond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 


Cleve- 
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Chucks, Drill —Continued 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, ee. 

Whiton Mach. Co. D. EB. New 
London, Conn. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Gisholt Mach .Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co. New 
Haven, Conn 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York. 

— Chuck Co., New Britain, 


Con 

Westcott Chuck Co., sone. N.Y. 

Whiton Mach. Co.,” D. E., New 
London, Conn. 

Chucks, Planer 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Chucks, Split 

Faneuil Watch Tool Co., 
Mass. 

Circuit Breakers 

Electric Controller & Supply Co., 
Cleveland, O. 


Boston, 


Genera! Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Clamps 

Taylor Mfg. Co., vas. L., Bloom- 
eld, N. J. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, 

Cresson Co., Geo. V., Phila., Pa. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Clatches, Magnetic and 
Electrical 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 


Electric Controller & Supply Co., 
Cleveland, O. 


Coils 
Standard Welding Co., Cleve., O. 


Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, J. 

Compressors, Air 

 ~h Mchy. Co., Bradford, 

christensen, N. A., Milwaukee, 

curtis & Co. Mfg. Co., St. Louis, 


Gua Pneumatic Tool Co., Mon- 
tour Falls, N 

Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill ce. 


New York. 
Rand Drill Co., New York. 
Cones, Friction 


Evans Friction Cone Co., Boston, 
Mass. 


Connecting Roda and Straps 


Standard Connecting Rod Co., 
Beaver Falls, la. 

— Co., Eddystone, 
a. 

Contract Work 

Blanchard Mach. Co., Boston, 
Mass. 

Controllers and Starters, 


Eleetric Motor 

American Elec. & Controller Co., 
New York. 

Cutler-llammer Mfg. Co. Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 

Coping Machines 

a Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 

Correspondence Schools 

See Schools, Correspondence. 


Counterbores 


Slocomb Co., J. T., Provi., R. I. 





Countershafts 
ae eB Co., T. R., Brook- 


Builders’ Iron Fdry., Prov., BR. I. 


Counters, Machinery 


Durbrow & Hearne Mfg. Co., 
York. 
Veeder Mfg. 
Counting 
Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


New 


Hartford, Conn. 
and Printing 


Co., 


Couplings, Shaft 


Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Electric Controller & Supply Co., 
Cleveland, O. 

Nicholson & Co., W. H., Wilkes- 


barre, Pa. 
Niles-Bement-Pond Co., New York. 


Vatterson, Gottfried & Hunter, 
Ltd., New York. 
Cranes 


— Hoisting Mach. Co., New 
or 


Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 
Chambersburg, l’a. 

Cleveland Crane & Car Co., Wick- 
life, O 


Coburn Trolley Track Co., Hol- 
yoke, Mass. 

— & Co. Mfg. Co., St. Louis, 

General Pneumatic Tool Co., Mon- 


tour Falls, N. 
Lane Mfg. Co., Montpelier, Vt. 
Maris LBros., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Obermayer Co., S., Cincinnati, O. 
Pawling & Harnischfeger, Milwau- 
kee, Wis. 
Sellers & Co., Wm., Phila., Pa. 
Vandyck Churchill Co., New York. 


Crank Pin Turning 
Machines 


Niles-Bement-Pond (Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Standard Connecting Rod Co., 


Beaver Falls. Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Crucibles 
Dixon Crucible Co., 

City, N. J 
Cupolas, and Ladles, Foun- 

dry 
Northern Engineering Works, De- 


troit, Mich. 
Obermayer Co., S., Cincinnati, O. 


Jos., Jersey 


Paxson Co., J. W., Phila., Pa. 

Cut Meters 

Warner Instrument Co., Beloit, 
Wis. 

Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 


Co., Llyde Dark, Mass. 
Boker & Co., Mermann, New York. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Ingersoll Milling Mach. Co., Rock- 
ford, 

Morse’ Twist Drill & Mach. Co., 


New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Rogers, John M., Boat, Gauge & 
City, 


gas | Works, Gloucester 
Cleveland, O. 


Standard Tool Co., 
Union Twist Drill Co., Athol, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Cutting-off Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 

Davis Mach. Co., W. P., Roches- 
or. mm. E- 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mch. Tool Wks., Phila- 
deiphia, T’a. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vandyek Churenill Co., New York. 





Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 


cago, l. 

—- & Spencer Co., Hartford, 
Co 

0. Kk. “‘Tool Holder Co., Shelton, 

Pratt a Whitney Co., Hartford, 
Conn. 

Diamond Tools 

Osgood, J. L., Brooklyn, N. Y. 


Dies, Sheet Metal 

Bliss Co., FE. W., Brooklyn, N. Y. 

Niagara Mach. & Tool W ks., But 
falo, N 

Perkins Mach. Co., Warren, Mass 

Dies, Threading, Opening 


Errington, F. A., New York. 
Geometric Tool Co., New Laven, 
Conn. 
Jones & fous Mch. Co., Spring- 
rt 


tield, : 

Pratt & Whitney Co., Hartford, 
Conn. 

Drafting Machines 


Universal Drafting Mach. 
Cleveland, O. 


Drawing Doards and Tables 
Keuffel & Esser Co.. New York. 


Drawing Materials 

Keuffel & Esser Co., New York. 

Drill Blocks and Gages 

Taylor Mfg. Co., Jas. L., Bloom 
field, N. J. 

Drilling Machines, Bench 


Barnes Co., B. F., Rockford, Ill 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Boynton & Plummer. 


Mass. 
Pratt & Whitney Co 
Conn. 


Co., 


Worcester, 


. Hartford, 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin.. O 
Aurora Tool Works Aurora, Ind 
Bickford Drill & Tool Co., Cin 
cinnati, O. 
Boynton & Plummer, 
Mass. 
Dallett Co., Thos. H., Phila., Pa 
Niles-Bement-l’ond Co., New York. 
Drillti::.q@ Machines, Maltiple 
Spindle 
American Tool Wks. Co., 
Baker LBros., Toledo, O. 
Barnes Co., B. F., Rockford, 


Worcester, 


Cin., O. 
Ill. 


Barnes Co., W. F. & Joln, Rock 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cincin 
nati, O. 

Dallett Co., Thos. H1., Phila., Pa. 


Flather Planer Co., Mark, Nashua, 
. H 


Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Vhiladelphia, Pa. 

McCabe, J. J.. New York. 

Moline Tool Co., Moline, Ill. 


National Auto. Tool Co., Dayton, 
Ohio. 
Newton Machine Tool Works, 


Philadelphia, Ta. 
Niles-Bement-l’ond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 

Drilling Machines, Portable 


Coates Clipper Mfg. Co.. Worces- 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 


Hisey-Wolf Mch. Co., Cincin., O. 
Niles-Bement-l’ond Co., New York. 
Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dreses Mach. Tool Co., Cin., O. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., Cin., O. 

Harrington, Son Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Vandyck Churchill Co.. New York. 


Drilling Machines, Turret 
Niles-Bement-l’ond Co., New York. 


Quint, A. D., Hartford, Conn 
Vanderbeek Tool Works, Hart- 
ford, Conn. 
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BROWN & SHARPE MFG. Go. 


PROVIDENGE, R.1I., U.S.A. 


A. ASSURED 


BY THE USE 
OF 


B.xS. 


A) STANDARD 


yea 


fT =©6GAUGES 


THEY ARE 
REGOGNIZED AS 


STANDARDS 


FOR 


AGGURAGY. 


me: 
“THB GAUGE LIST” est'to ‘every wanuractorer. 


MAILED ANYWHERE ON REQUEST. 
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Drilling Machines, Upright 
American Tool Wks. Co., Cin.. O. 
Aurora Tool Works, Aurora, Ind. 
Baker Bros., Toledo, UO. 

Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 

Blaisdell & Co., P.. Worcester, 
Mass. 

Boynton & Vlummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co.. Cin- 


cinnati, O. 

Dallett Co., Thos. H.. Phila., Pa 

Davis Mac h. Co., W. F., Roches- 
ter. N. 

Dwight Mach. 
ford, Conn. 

Fairbanks Co., New York. 

Fosdick Mach. Tool Co., 
nati, O. 

Gould & Eberhardt, Newark. N. J. 


Slate Co., Hart 


Cincin- 


Harrington, Son & Co., Edwin, 
Philadelphia, L'a. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Hloefer Mfg. Co., Freeport, Ill. 

Le Blond Mach. Tool Co.. R. K., 
Cincinnati, 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Mechanics Machine Co., Rock- 
ford, Ill. 

New Haven Mfg. Co., New Llaven, 
Conn. 

Niles-Bement-Pond Co., New York. 

— Tool & Supply Co., New 

ork. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Verenree Gas Engine Co., Plain- 


field, N. J. 
Vandyck Churchill Co., New York. 


Whitney Mfg Co., Hartford, 
Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Drills, Center 

Pratt & Whitney Co., Hartford, 
Jonn. 

Slocomb Co., J. T., Providence, 


Bs 
Standard Tool Co., Cleveland, O. 


Drills, Pneumatic 


Allen, Jno. F., New York. 

Cleveland Pneu. Tool Co., Cleve- 
land, 

General Pneu. Tool Co., 
Falls, N. 

Ingersoll- Sergeant Drill Co., 
York. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 


Drills, Hand 


Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 


Drills, Rail 


Foote, Burt & Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 


Montour 


New 


Drills, Spindle 


Three Rivers Tool Co., Three 
Rivers, Mich. 

Drills, Ratchet 

Billings & Spencer Co., Hartford, 


Conn. 
Varker Co., Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 


Drying Apparatus 


Sturtevant Co., B. F., 
Mass. 


Dust Collectors 


Hyde Park, 


Allington & Curtis Mfg. Co., The, 
Saginaw, Mich. 

Dynamos 

C & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, 
a a 

Eck Dynamo & Motor Works, 
Belleville, N. J. 

Electro Dynamic Co. Bayonne, 


Generali Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

~~ Elec. Co., Milwaukee, 
Vis 

Northern Elec. Mfg. Co., Madison, 
Wis. 


Rid 
Ridgway, Pa. 

Robbins & Myers Co., 
Ohio. 

Roth Bros. & Co.. Chicago, III. 

Sprague Blec. Co., New York. 


ay Dynamo & Engine Co., 
Springfield, 
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Dynamos——Continued 
Stanley G. I. Elec. Mfg. Co., Pitts 
lield, Mass. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Triumph Elee. Co., Cincin., O. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Ta. 


Electrical Supplies 

American [lec. & Controller Co., 
New York 

Clark & Co., Jas., Jr., Louisville, 

Ky. 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 


Electro Dynamic Co., Bayonne, 
B. ds: 

General Elec. Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, TIl. 

Stanley G. I. Elec. Mfg. Co., Pitts 
field, Mass. 


Triumph Elee. Co., Cincinnati, ©. 
Westinghouse Electric & Mfg. Co.. 
Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin... 0 

Clark & Co., Jas., Jr., Louisville, 
Ky. 

Electric Controller & Supply Co., 
Cleveland, O. 


Hisey-Wolf Mach. Co., Cincin., O. 


Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
Morse, Williams & Co., Phila., Pa. 


Emery Wheel Dressers 

Desmond-Stephan Mfg. Co., 
bana, O 

Diamond Saw & Stamping Wks., 
Buffalo, N.Y. 

Heald Machine Co.,. 
Mass. 

Standard 

Emery Wheels 

See Grinding Wheels. 

Enclosures, Tool-room 


Ur- 


Worcester, 


‘Tool Co., Cleveland, O. 


Merritt & Co., Vhiladelphia, Pa. 
Engineers, Electrical 
ce, Ampere, 


Crocker-Wheeler 
| eo 


Engines, Automobile 


Franklin Mfg. Co., Syracuse, 
a 
Olds Gasoline Engine Works, 


Lansing. Mich. 


Engines, Gas and Gasoline 


Abenaque Mach. Wks., Westmin 
ster Station, Vt. 

Columbus Mach. Co., Columbus, © 

loos Gas Eng. Co., Springfield, O 

Jacobson Mach. & Mfg. Co., War- 
ren, Il’a. 

Mietz, August, New York. 

New Era Gas Engine Co., Dayton, 
Ohio. 

Olds Gasoline Engine Wks., 
sing, Mich. 

Struthevs-Wells Co., Warren, Pa. 


Engines, Oil 
Mietz, August, 


Lan- 


New York. 


Engines, Steam 

suffale Forge Co., Buffalo, N. Y. 

Rand Drill Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway. Pa. 

Struthers-Wells Co.. Warren Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 


Sturtevant Co., B. 
Mass. 


Exhibition, Machinery 
Philadelphia Bourse, Phila., Pa. 


F., Hyde Park, 


Fans, Electric 


General Electric Co., New York. 
— Elec. Mfg. Co., Madison. 
s 
Sprague Elec. Co., New York. 
Sturtevant Co., B. F., [yde Park. 
Mass. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 





Fans, Exhaust 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P., New York. 


Filing Machines 


Ilenry & Wright Mfg. Co., Hart- 
ford, Conn. 

Filler, tron 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Filters, Oil 

lloughton & Co., E. F.. Philadel- 
phia, Pa, 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
Cayo, 

Coaies C lipper Mfg. Co., Worces- 
ter, Mass. 

Forges 

Boynton & I’lummer, Worcester, 
Mass. 

tradley & Son, C. C., Syracuse, 
| a 

Buffalo Forge Co., Buffalo, N. Y. 

Ingersoll-Sergeant Drill Co., New 
York. 

Miner & T'eck Mfg. Co., New 
Hlaven, Conn. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 


Billings & Spencer Co., Hartford, 
Conn. 

Erie Forge Co., Erie, Pa. 

W a? & Co., J. H., Brooklyn, 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Steel 

Suldwin Steel Co., New York. 

Erie Forge Co., Erie, Pa. 

Ileppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Wyman & Gordon, Worcester, 
Mass. 

Forming Machines 

Hartford Mch. Screw Co.. Hart- 


ford, Conn. 


Foundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W.. Vhila., Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Furnaces, Gas 

Am. Gas Furnace Co., 

Chicago Flexible Shaft Co., 
cago, i 

Westmacott Co. J. M., 
dence, Rf. I. 


N. Y. City. 
Chi- 


Provi- 


Furniture, Machine Shop 


New Britain Mach. Co., New Brit- 
ain. Conn. 


Gauges, Recording 
Bristol Co., Waterbury, Conn. 


Gauges, Standard 


Brown & Sharpe Mfg. Co., Previ- 
dence, R. 

Henry “x Wright Mfg. Co., Hart- 
ford, Conn 

Morse Twist Drill & Mach. Cn, 
New Bedford, Mass. . 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
so Works, Gloucester City, 

Sawyer Tool Mf. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. I. 


Starrett Co., L. S., Athol, Mass. 


Gauges, Stenm 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 

Adams Co, Dubuque, lowa. 

Becker-Brainard Milling Mach. 
Co., Ilyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 





Gear Cutting Machinery 
Continued 


Clough, R. M., Tolland, Conn 


Dwight Slate Mach. Co., Hart 
ford, Conn. 

Fellows «ear Shaper Co., Spring 
field, Vt. 


Gleason Works, Rochester, N. Y. 


Gould & Eberhardt, Newark, N. . 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila 
delphia, I’a. 

Niles-Bement-I’ond Co., New York 


Pratt & Whitney Co., Hartford, 
Conn. 

Whiton Machine Co., D. E., New 
London, Conn. 

Gear Testing Machinery 

Gisholt Mach. Co., Madison, Wis 

Gears, Cut 

Bilgram, Ilugo, Philadelphia, Pa 


Wks., Boston, Mass 
Mfg. Co., Provi 


soston Gear 
Brown & Sharpe 
1. 


dence, R 


Caldwell & fen Co. BB. W.. Chi 
cago, Ill. 

Cresson Co., Geo. V., Phila., [a 

Davis, Rodney, Philadelphia, Pa 

Earle Gear & Mach. Co., Vhila 
delphia, I’a 

es Bros. Mach. Co., New- 
ark, WN. 

Fawcus atch. Co., Pittsburg, I’a 


Kellows Gear Shaper Co., 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass 


Spring 


IIlarrington, Son & Co., Edwin. 
I’hiladelphia, Ta. 

Horsburgh & Scott Co., The, 
Cleveland, O. 

ew, Mach. Co., Watertown, 

New Process Raw Hide Co., Syra 
cuse, WN. 

Nuttall Co., R. D.. Pittsburg. Pa. 

l’atterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Wks., VPhila 
delphia, Pa. 


Sawyer Gear Wks, Cleveland, O. 


Simonds Mfg. Co., Pittsburg, Pa. 

Syracuse Raw Hide Co., Syra 
cuse, N. Y. 

Tavlor-Wilson Mfg. Co., Alle 
gheny. L'a. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Farrell Fdry. & Mach. Co., An- 


sonia, Conn. 
Franklin Mfg. Co., Syracuse. N. Y. 
Greenwald Co., l. & E., Cincin., O 
Taylor-Wilson Mfg. Co., Alle 
gheny, Pa. 
Gears, Rawhide 
Boston Gear Wks., 
Chicago Raw Llide Mfg. 
cago, Ill. 
Earle Gear & Mach. Co., 
delphia, Pa. 
Fawcus Mch. Co., 
Gould & Eberhardt. 
Horsburgh & Scott Co., 
Ohio. 
New Vrocess Raw Ilide Co 
cuse, N. Y. 
Nuttall Co., R. D., 


Boston, Mass 
Co.. Chi 


Vhila 
Tittsburg, Pa 

Newark, N. J 
Cleveland, 
. Syra 


Pittsburg, Pa. 


Syracuse Raw Ilide Co., Syra 
cuse, N. Y 

Gears, Worm 

Albro-Clem Elevator Co., Philadel 


phia, Pa. 
Boston Gear Wks.. Boston, Mass 
Fawcus Mch. Co., Pittsburg, I'a. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Morse, Williams & Co., Vhila., l’a 


Nuttall Co., R. D., Vittsburg, Va. 

Philadelphia Gear Works, T’hila 
delphia, Pa. 

Simonds Mfg. Co., Pittsburg, I’a. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, la. 

Graphite 

Dixon Crucible Co., Jos., Jersey 
City, N. 


Obermayer Co., S., Cincinnati, O 
Grinders, Center 


Coates Clipper Mfg. Co., 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Worces- 
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Landis Grinders 


No matter what you grind there is a 
Landis Grinding Machine that ex- 
actly suits your requirements. They 
are built in many sizes and styles, 
each style possessing those features 
which go to make the Landis su- 
perior to any grinding machine in 
use. Some are particularly adapted 
for manufacturing purposes, for fin- 
ishing great quantities of similar 
parts. Some are especially for in- 
ternal grinding. Others are best for 
grinding a large variety of parts. 
Still others are for finishing large 
tools, and soon. The line covers the 
entire field, and a Landis Grinder 
will put your grinding on a high- 
speed basis and on a higher degree 
of accuracy. Communicate your 
No. 20 Plain Grinding Machine. grinder needs to us. 


10-inch swing. 20 inches between centers. 








Landis Tool Company, Waynesboro, Pa. U.S.A. 


AGENTS—Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio. Walter H. Foster Co., 114 Liberty 
St., New York. C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Pe 
tersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co., 
Toronto. Williams & Wilson, Montreal, Canada. 











High Speed Axle Finishing. 


The +‘*Bridgeford’’ Double Head Lathe finishes the axle complete at both 
ends without reversing. Every modern improvement. Constant speed pulley. 
Cutting speeds obtained by gearing through a speed variator. Heavy steel gears 
are incased and run in oil. Special bulletin. 


Bridgeford Machine Tool Works, roctester, N. Y., U.S.A. 
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Grinders, Cutter Grinding Wheels—Continued | Hoisting and Conveying | Lamps, Incandescent 
oaeeete Mach. Co., Greenfield, | Houghton & Co., E. F., Philadel- Machinery General Electric Co., New York. 

Mass. phia, Pa. Brown Hoisti hry. " Stanley G. I. Elec. Mfg. Co., P - 
ey ae Mach. —— ts Wheel Co., York. ce ees. On, Te field. Mass. ' ssihciabrintaa 

‘o., Llyde Vark, Mass. uffalo, N. ldwell . oH. W. - | Westingt Elec. . 
Brown & paerye Mfg. Co., Provi- | Niles-Bement-Pond Co., New York. = Bi we Co, SW. Co Sieben, 2. Ss oe oe, 

dence, R. Norton ag Wheel Co., Worces- | Cresson Co., Geo. V., Phila., Pa. 
Cincinnati Mitting Mach. Co., Cjn- ter, Mas Link Belt Engineering Co., Phila- | Lathe Attachments 
‘ 5... 1. Co.. New York ag Seecy Wheel Co., Spring- delphia, Pa. American Tool Wks. Co., Cin., O. 
Gould & Eberhardt, Newark, N.J.| vitrined Wheel Co. Westfield, | Niles-Bement-Pond Co., New York. | Bradford Machine Tool Co., Cin- 
Greenfield Mach. Co., Greenfield, Mass. Hoists, Electric Niles-Kement-Pond Co., New York. 
mn. Mach Co Wesesetes Whitney Mfg. Co., Hartford, Ct. C & C Electric Co., New York. Osgood, So Sie Buffalo, s YW. 

nll " ” °| G@rindstones and Frames Coren Coane & Car Co., Wick- | I y hy Whitney Co., Hartford, 
Hisey-Wolf Mach. Co., Cncin., O. | Cleveland Stone Co., The, Cleve- , : : 

Lathe Dogs 


Niles-Bement-l’ond Co., New York. 
Norton Emery Wheel Co., Worces- 


ter, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Smith Co., Chas. G., Pittsburg, 
Pa. 

Grinders, Disk 

~ & Co., Chas. H., Chicago, 

- Mach. Co., Provi., R. I. 


Heald WwW orcester, 


Machine Co., 
Mass. 
Iroquois Mach. Co., New York. 
Ney, R. W., Kingston, Ee 
Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Drill 

Heald Mch. Co., Worcester, Mass. 

Niles-Bement-Pond Co., New York 

Standard Tool Co., Cleveland, O. 

Wilmarth & Merman Co., Grand 
Rapids, Mich. 


Grinders, Portable 


Heald Machine Co., Worcester, 


Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 


Grinders, Tool 


Armstrong Bros. 
cago, , 

Barnes Co., B. ry 

Barnes Co., W. 
ford, Ill. 

Brown & on Mfg. Co., Provi- 


dence, R. 
Diamond Mach. Co., Prov., R. I. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding and Polishing Ma- 
chines 

oon? & Co., B.. 
Ii. 

Blount Co., J. G., Everett, Mass 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


Tool Co., Chi- 


Rockford, III. 
. & John, Rock- 


Chas. Chicago, 


Bullders’ Iron Foundry, Provi- 
dence, R. I. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass 

Diamond Mach. Co., Prov., R. I. 

Fairbanks Co., New York. 

Goodell-Pratt Ca, Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
Mass. 


Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 
Marshall & Iluschart Mchry. Co., 


Chicago, Ill. 
Niles-Bement-Pond Co., New York. 


Northern Elec. Mfg. Co., Madison, 
Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Norton Grinding Co., Worcester, 


Mass. 
Prentiss Tool & Supply Co., New 
York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rivett-Dock Co., Boston, Mass. 
Safety Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 


Vitrified Wheel Co., Westfield, 
Mass. 

Grinding Wheels 

Abrasive Material Co., Philadel- 
phia, Pa. 

Adams Co., Dubuque, Iowa. 

Builders tron Foundry, Provi- 
dence, R. I. 

Carborundum Co., Niagara Falls, 

Diamond Mach. Co., Prov., R. I. 

Hampden Cor. Wheel Co., Bright- 


wood, Mass. 





land, O. 
Niles-Bement-Pond Co., New York. 


Gun Barrel Machinery 


Diamond Mach. Co., Prov., R. I. 
Pratt & Whitney *Go., Hartford, 


Conn. 

Hack Saw Blades a 
Frames 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Goodell-Pratt Co., Greenfield, 
Mass 

Hammacher, Schlemmer & Co., 
New York. : ’ 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New 7" 


Athol, Mass. 


Starrett Co., L. 
in New Haven, 


West Haven Mfg. 
Conn. 


Hack Saws, Power 
Otamene Saw & Stamping Wks., 


Buffalo, N. 
Fairbanks Co., New York. 
Freeport, Ill. 


Hoefer Mfg. Co., 

Millers Falls Co., New York. 

Niles-Bement-Pond Co., New York. 

West Hlaven Mfg. Co., New Haven, 
Conn. 


Hammers, Electric 


Northern aoe. Mfg. Co., Madi- 
son, 

Pon Ria Drop 

Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
a ag & Son, C. C., Syracuse, 
we Engineering Co., 
Chambersburg, Il’a. 
Gould & Eberhardt, Newark, N. J. 
Miner & Peck Mfg. Co., New 
Haven, Conn. 
Niles-Bement-Vond Co., New York. 
l’erkias Mach. Co., Warren, Mass. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Hammers, Pneumatic 


Cleveland Pneumatic Tool 
Cleveland, O. 

Dallett Co., Thos. H., Phila., 

Ingersoll-Sergeant Drill Co., 
York. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 


Hammers, Power 
as ag & Son, C. C., Syracuse, 


Niles-Bement-Pond Co., New York. 
Scranton & Co., The, New Haven, 


Conn. 
Sutton Co., C. E., Toledo, O. 


Hammers, Steam 
Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 
ws ag & Son, C. 

N. 


Co., 


Pa. 
New 


C., Syracuse, 


ies Engineering Co. 
Chambersburg, V’ 

Vandyck Churchill C ‘0. , New York. 

Handles, Machine Tool 

Schacht Mfg. Co., Cincinnati, O. 


Handles, Screw Plate 


Standard Welding Co., Cleve., O. 
Hangers, Shafting 
Cresson Co., Geo. V., Phila., Pa. 


Hyatt Roller Bearing Co., Harri- 


son, N. J. 
Heaters, Feed Water 


Sturtevant Co., B. F., Hyde Park. 
Heating and Ventilating 
Apparatus 


Buffalo Forge Co., Buffalo, N. Y. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating Machines 

Am. Gas Furnace Co., New York. 





oo & Co. Mfg. Co., St. Louis, 

General Pneu. Tool Co., Montour 
Falls, } 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Sprague Electric o-. New York. 


Sturtevant Co., F., Boston, 
Mass. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hoist Mfg. & Const. Co., Phila- 


delphia, Pa. 


Intermational Steam Pump Co., 
New York. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Curtis & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon- 
tour Falls, N. 
Rand Drill Co., New York. 


Igniters, Gas Engine 


Franklin Mfg. Coa., Syracuse, 
| 2 . 

Indicators, Speed 

Norton Emery Wheel Co., Wor- 
cester, Mass. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 
Wis. 

Indicators, Steam 

American Steam Gauge & Valve 


Mfg. 
Crosby 
Loston, 


Co., Boston, Mass. 
Steam Gage & Valve Co., 
Mass. 


Industrial Railways 


Hunt Co, C. W., West New 
Brighton, N. Y. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Injectors 


Desmond-Stephan Mfg. Co., Ur- 


bana, O. 
Lunkenheimer Co., Cincinnati, O. 
Phila., Pa. 


Sellers & Co., Wm., 
Inspection and Tests 
Hlunt Co., Robt. W., Chicago, III. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Ulartford, Conn. 

Jacks, Hydraulic 

Bethlehem Fdry. & Mach. Co., So. 


Bethlehem, Ila. 
Watson-Stillman Co., New York. 


Jacks, Planer 
Armstrong Bros. 
cago, Ill 
Key Seaters 
Baker Bros., Toledo, O. 


Tool Co., Chi- 


Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 
Davis Mach. Co., W. [., Roches- 


ter, N. 
Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, a 


Keys, Machine 
Standard Gauge Steel Co., Beaver 


Falls, Pa. 
Whitney Mfg. Hartford, Ct. 


Lamps, Are 


Co., 


General Electric Co., N. Y. City. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 





Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

—_ & Spencer Co., Hartford, 

~— & Co., Chas. H., 

Le Count, Wm. G., So. Norwalk, 
onn. 

— & Whitney Co., Hartford, 


onn. 
Tindel-Morris Co., 


Chicago, 


Eddystone, Pa. 


Lathes 

American Tool & Mach. Co., Bos- 
ton, Mass. 

Automatic Mach. Co. Greenfield, 
Mass. 


B. F., Rockford, Ill. 


Barnes Co., 
W. F. & John, Rock- 


Barnes Co., 


ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada 

Blaisdell & Co., P., "Wevesstes, 
Mass. 

Blount Co., J. G., Everett, Mass. 


Bradford Mach. Tool Co., Cin., O. 


Bridgeford Machine Tool Works, 
Rochester, N. Y. 

Bullard Mach. Tool Co.; Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
SOR, I. Be 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Dreses Mach. Tool Co., Cincin., O. 


Fairbanks Co., New York. 


Flather & Co., Nashua, N. H. 

jJarvin Mach. Co., New York. 

Gisholt Machine Co., Madison, 
Wis. 

yreaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Hendey Mach. Co., Torrington. Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Rlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & IIuschart Mchry. Co., 
Chicago, III. 

Motch & Merryweather Co., Cleve- 
land, O. 

7 eres Mfg. Co., New Haven, 

Niles. ae Pond Co., New York, 

Osgood, J. 1.., Buffalo, N. Y. 

Trentiss Tool & Supply Co., 
York. 

Robbins, L., 

Schumacher & Boye, 

hio. 

Sebastian Lathe Co., 
Seneca Falls Mfg. 
Falls, N. 
Springfield Mch. 

field, 
Sutton Co., C. E., Toledo, O. 
Vandyck Churchill Co.. New York. 
Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 


New 


Worcester, Mass. 
Cincinnati, 


Cincia., O. 
Co., Seneca 


Tool Co., Spring- 


Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Pratt & Whitney Hartford, 
Conn. 


Co. 


Lathes, Bench 
American Watch 
tham, Mass. 
Blount Co. J. G., Everett. Mass. 
Faneuil Watch Tool Co., Boston, 


Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Stark Tool Co., Waltham, Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Boring 


Tool Co., Wal- 


Niles-Bement-Il’ond Co., New York. 

Lathes, Brass 

Pratt & Whitney Co., Hartford, 
Conn. 


Springfield Mch. Tool Co., Spring- 
tield, 
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NEW TYPE AUTOMATIC 
GEAR CUTTING MACHINE. 


Whether you cut spur gears in quantities 
at the tool’s limit of speed, or otherwise, 
the production will test to the highest 
degree of gear accuracy ever reached. 
Automatic in one operation. 











Automatic Gear Cutting Machines 


AND 


Accessories, Shapers, Drill Presses. 


GOULD & EBERHARDT, 
NEWARK, N. J., U.S.A. 


Pa 
y 











Size : 26” long, 5%” diameter. 


Turned from rough casting ONE CUT 
4 PITCH, reduction in diameter 
“Uv” TIME 10% MINUTES. 





Ground from above turning in Norton 
Plain Grinder, reduction in diam- 
eter 1-32”, time 30 minutes. 


Total time from ROUGH CASTING 
to FINISHED GROUND VALVE 


—_———e TTT SS 
42 MINUTES. 


Ai tts 
THINK THIS OVER 


Can you do as well as this with the machines you have? 











REMEMBER this is a nice ground surface, not an irregular surface from a broad nose turning tool or a file. 
Others are using our Grinding Machines in connection with high speed turning. 





NORTON GRINDING COMPANY, WORCESTER. MASS.. U. S.A 


New York Office, 114 Liberty St. . Frevert, Manager. iach Loewe & Co., London, Berlin, European Agents. 
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Lathes, Wood 


Seneca Falls M‘%g. Co., Seneca 
Falls, N. Y. 

Letters, Pattern 

Butler, A. G., N. Y. City. 


Lockers, Clothes 


Merritt & Co., Philadelphia, Pa. 
Lubricants 
fesly & Co., Chas. HL, Chicago, 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Lubricators 
Co., Chas. H., Chicago, 


Besly & 
Ill. are 
Lunkenheimer Co., Cincinnati, O 


Machinery Dealers 


Baird Machy. Co., Pittsburg, Pa 
Durbrow & Ilearne Co., New York 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
McDowell, Stocker & Co., Chicago, 


Ill. 
Marshall & Huschart Mchry. Co., 


Chicgao, Ill. 
Motch % Merryweather Co., Cleve 
land, O. 
Niles Bement-Pond Co., 
Prentiss ‘'ool & Supply Co., 
York. ; 
Toomey, Frank, Philadelphia, 
Tuohy Bros., New York. 
Vandyck Churchill Co., New York 
Wormer Mchy. Co., c. c. De 
troit, Mich. 
Machinists’ Small Tools 
Bemis & Call Hardware & 
Co., Springfield, Mass. 


Besly & Co., Chas. H., Chicago, III. 
Billings & Spencer Co., Hartford, 


New York. 
New 


Pa. 


Tool 


Conn. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cigeasee Twist Drill Co., Cleve- 
land, 


waeue x Hearne Mfg. Co., New 
York. . 

Hammacher, Ce., 
New York. 

Millers Falls Co., 

Patterson, Gottfried & 

td., New York. 

& Whitney Co., 


Schlemmer & 


New York. 
Hunter, 


Hartford, 


nn 
Saw yer. Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb Co., J. T., 
Standard Tool Co., 
Starrett Co., L. 8., 
Wyke & Co., J., E. 
Machinists’ Supplies 
Bemis & Call Hardware & 
Co., Springfield, Mass. 
Durbrow & Hearne Mfg. 
York. 
Hammacher, 
New York. 
Whitman & Barnes Mfg. Co., 
eago, Ill 
Magnets, Lifting 
Cutler-Hammer Clutch 
waukee, Wis. 


Prov., RB. 1. 
e leveland, O. 
Athol, Mass. 
Boston, Mass. 
Tool 
Co., New 
Schlemmer & Co., 
Chi- 
Co., Mil- 


Ce., 


Electric Controller & Supply 
Cleveland, O. 

Mandrels, Expanding 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 
Measuring Machines 
Pratt & Whitney Co., Hartford, 


Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
* FF 


Mechanical Draft 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Metal, Bearing 
wost7 & Co., Chas. 


Patterson, Gottfried 
Ltd., New York. 


B., 
& Hunter, 


Chicago, 
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lipers 
Co.,. 


Micrometer Ca 
Brown & Sharpe Mfg. 
dence, R. I. 
Slocomb Co., J. T., 
B.. I 


Provi- 
Proviednce, 
Starrett Co., L. S.. Athol, Mass. 
Milling Attachments 


Adams Co., Dubuque, Lowa. 

American Watch Tool Co., Wal- 
tham, Mass 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Kempsmith Mfg. 

Wis. 
Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Bench 


Co., Milwaukee, 


American Watch Tool Co., Wal 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hartford Mach. Screw Co., Hart 
ford, Conn. 

Ilill, Clarke & Co., Boston, Mass. 


Niles-Bement-Pond Co., New York. 

Waltham Watch Tool Co., Spring 
field, Mass. 

Milling Machines, Hand 


Osgood, J. L., Buffalo, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 
Horizon- 


Milling Machines, 
tal 


Prov., R. I. 
Mach. 


Beaman & Smth Co., 
Becker-Brainard Milling 
Co.. Hyde Park, Mass. 
Cincinnati Mill. Mach. 
cinnati, O. 
Hendey Mach. Co., Torrington, Ct. 
Hess-Bright Mfg. Co., Phila... Pa. 
Ingersoll Mili. Mach. Co., Rock- 
ford, lil. 
Newton Mach. Tol Wks., Phila- 
delphia, Pa. 


Co., Cin 


Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 


Adams Co., Dubuque, lowa. 
American Tool Wks. Co., Cin., O 
Aurora Tool Works, Aurora, Ind. 
Beaman & Smith Co., Prov.. R. 1. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Fairbanks Cea., 

Garvin Mach. Co., New York. 

Hendey Mch. Co.. Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 


Wis. 
Le Blond Mach. Tool Co., R. K., 
New York. 


Cincinnati, O. 

McCabe, J. J., 

Marshall & Huschart Mchry. Co., 
Chicago, I1l 

Motch & Merryweather Co., Cleve- 
land, O. 

Niles-Bement-Pond 


New York. 


Co., New York. 


Owen Mach. Tool Co., Springfield, 
Ohio. 
Pratt & Whitney Co., Hartford, 


Conn. 
— Tool & Supply Co., 


York 

Sutton Co., C. E., Toledo, O. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Portable 
Underwood & Co., H. B., Phila- 

delphia, Pa. 
Milling Machines, Universal 


American Tool Wks. Co., Cin.. O. 


New 


Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

ae 4 i. Sharpe Mfg. Co., Provi- 


den 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


Wis. 

Le Blond Mach. Tool Co, BRB. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

~~ Mach. Tool Co., Springfield, 
( 0. 

Prentiss Tool & Supply Co., New 
York. 

Vandyck Churchill Co., New York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 





Milling Machines, Vertical 


Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., 
Becker-Brainard Milling 
‘o., Hyde Vark, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


m. 4. 
Mach. 


dence, R. I. 
Garvin Mach. Co., New York. 
Ingersoll Mill. Mach. Co., Rock- 


ford, Ill. 
Newton Mch. Tool 
delphia, Pa. 
Niles-Bement-Pond Co., New York 

Quint, A. D., Hartford. Conn. 

Owen Mach. Tool Co. Springfield, 
Ohio. 

Vandyck Churchill Co., 


Works, Phila 


New York. 


| Milling Tools, Adjustable 


Tvol Co., New Haven, 


Gage & Drill Wks.. 
Gloucester City, N. J. 


Geometric 
Conn. 
Rogers, Boat, 
John M., 


Mining Machinery 


Ingersoll-Sergeant Drill Co., New 
or 

Rand Drill Co., New York. 

Molding Machines 

Adams Co., The, Dubuque, Iowa. 

Tabor Mfg. Co., Philadelphia, Pa. 


Mortising Machines, Chain 
New Britain Mach. Co., New Brit- 
ain, Conn. 


Motors, Electric 
C & C Electric Co., New York. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Crocker-Wheeler  Co., Ampere, 
Co., 


N. J. 
Electro Dynamic Bayonne, 
General Electric Co., New York. 
Jantz & Leist hiec. Co., Cin., O 


National fPlec. Co., Milwaukee, 
Wis. 
Northern Electrical Mfg. Co., 


Madison, Ws. 
Ridgway Dynamo & Engine Co., 
Ridgway, Fa. 


Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, III. 

Sprague Electric Co.. New York. 

Stanley G. I. Elec. Mfg. Co., Pitts 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Cincinnati, O. 


Triumph Elec. Co., 
& Mfg. Co., 


Westinghouse Elec. 
Pittsburg, Pa. 

Name Plates 

Franklin Mfg. Co., 


Numbering Machines 
Bates Machine Co., New York. 


Syracuse, N. Y. 


Nurls 

Hammacher, 
New York. 

Nut Tappers 

See Bolt and Nut Machinery. 


Schlemmer & Co., 


Oil Cups and Covers 


Bay State Stamping Works, Wor- 
cester, Mass. 


Besly & Co., Chas. H., Chicago, 
Ill. 

Oils 

ae & Co., Chas. H., Chicago, 
| 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Ollers 

Butler Chuck Co., Greenfield, 
Mass. 

Oil Stones 


Pike Mfg. Co., Pike Station, N. H. 


Packing, Steam 


Houghton & Co., E. F., Philadel- 
phia, Pa. 


Jenkins Bros., New York. 

Packings, Hydraulic and 
Pneumatic 

Houghton & Co., E. F., Philadel- 

phia, Pa. 

Watson: Stillman Co., New York. 

Pans, Lathe 

New Britain Mch. Co., New Brit- 


ain, Conn. 


Pans, Shop 
Kilbourne & Jacobs Mfg. Co., Co- 
lumbus, O. 





Patents 
Mackaye, H. S., York. 
Pattern Shop Machinery and 
Supplies 
Baker Bros., 


Blount Co., J. G., 
Greaves, Klusman & Co., 


New 


Toledo, O. 
Everett, Mass 
Cin., O. 


Prentiss Tool & Supply Co., New 
York. 

Robbins, L., Worcester, Mass. 

Pin and Stud Machines 

Iiartford Mach. Screw Co., Hart- 
ford, Conn. 

Pinion Cutters 

American Watch Tool Co., Wal- 
tham, Mass. 


Gould & Eberhardt, Newark, N. J. 


Pipe and Fittings 
Crane Chicago, III. 


Pipe Cutting and Threading 
Machines 


Co., 


Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Merrell Mfg. Co., Toledo, O. 


Niles-Bement-Pond Co., New York. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Standard Engineering Works, Ell- 
wood City, Va. 
Stoever Fdry. & Mfg. Co., 
town, Pa. 
Vandyck Churchill Co., New York. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Pipe Fitters’ Tools 
Cleveland Twist Drill Co., 


land, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Cleveland, O. 


Standard Tool Co., 


Myers- 


Cleve- 


Planers 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bilgram, Hugo, Philadelphia, Pa. 

Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Planer Co., 
Detrick & Harvey Mch. 
more, Md. 

Fairbanks Co., New York. 
oe Planer Co., Mark, Nashua, 


N. H. 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve- 
land, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, N. Y. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Planers, Portable 
Niles-Bement-Pond Co., New York 


Cincin., O 
Co., Balti- 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Precision Machinery 

American Watch Tool Co., Wal- - 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Stark Tool Co., Waltham, Mass 


Presses, Drop 

Bliss Co., E. W., Brooklyn, N. Y. 

Miner & Peck Mfg. 0., New 
Haven, Conn. 

Niles-Bement-Pond (Co., New York. 

Perkins Mach. Co., Warren, Mass. 

Waterbury Farrel Fdry & Mach. 
Co., Waterbury, Conn. 


Presses, Forging 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Presses, Hand 

Perkins Mach. Co., Warren, Mass. 
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The New Hollow Set Screws Eliminate Danger 





~ 679,927 





HOLLOW 
SET SCREW 





HE New Hollow Screws have no ITH the Hollow Set Screws one 

projections—you screw them down length of each size is all that 
well within the collar. No shoulders; is required for any depth of hole, and 
no countersinking; no protectors and thus by eliminating sizes they are much 
hubs necessary. That means a saving cheaper in the aggregate than the old 
in cost and labor; eliminates all dan- style screws. 
ger of accident. Short screws do not lose lead of 

They are made of steel, drawn with thread as do long ones. By putting 

a hexagonal hole, which insures elas- two screws in a hole they are locked 
ticity and prevents loosening during and the thread strain is equalized. 
changes of temperature. With the Deep holes need be threaded at bot- 
wrench shown in illustration, the screw tom only. 
can be tightened or removed with ease, Hollow Screws can be sealed against 
and there is no worn, battered screw rust and wet by filling the hole with 
slots or twisting off of heads to con- wax or oil. 
tend with. You get a bearing with the Hollow Set Screws have passed the 
wrench the entire length of the screw, experimental stage. Several hundreds of 
and force is applied largely at the point firms have tested them and found them 
of the screw, where it is required. advantageous in a great many ways. 


Send for Circular No. 1644 and Samples. 


MADE IN FOUR DIAMETERS ONLY AS FOLLOWS, uv. S. STD rHREAD CUP POINT, 
Diameter rhread Length How Packed 
¥g-inch 16 ¥g-inch 100 in box 
L5-inch 12 and 13 inch 100 in box 
Sg -inch 11 }A-inch 50 in box 
34-inch 10 7g-inch 50 in box 


Hammacher, Schlemmer & Co. 


HARDWARE, TOOLS AND SUPPLIES 
Sole Agents 4th Av. and 13th St., New York 




















Novo Milling Cutters Are 


They will run the limit of your machines in 
speeds and feeds, and you will more than double 


We make all styles of Novo Milling Cutters and guar- 
antee them and furnish them subject to trial and 


approval. 


HERMANN BOKER & COMPANY, 


101-103 Duane Street, NEW YORK. 


Chicago Office and Warebouse, 57-63 N. Desplaines St., Chicago, Il) 


On Top. 





Write for our Novo 
Small Tool Department Catalogue. 





SMALL TOOL DEPARTMENT, 
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Presses, Hydraulic 
Chambersburg Engineering Co., 
Chambersburg, l’a. 
Niles-Bement-l’ond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Watson-Stillman Co., New York. 


Presses, Power 


Automatic Mach. Co 
Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, I’a. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engineering Co., 
Chambersburg, I’a. 


., Bridgeport, 


Dill Ma¢hine Works, 'T. C., Phila- 
delphia, L'a. 
Fairbanks Co., New York. 


Lucas Mach. Tool Co., Cleve., O. 
Niagara Mach. & Tool Wks., Buf- 


tele, XK. *¥. 
Niles-Bement-Pond Co., New York. 


Perkins Mach. Co., Warren, Mass. 

——— Tool & Supply Co., New 
or 

a Mch. Tool Co., Spring- 
fiel 


oO 
Vandyck Churchill Co., New York. 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Profilers 

American a Tool Co., Wal- 
tham, Ma 

Becker- bralearé Mill. Mach. Co., 


Hyde l’ark, Mass. 
Garvin Mach. Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Publishers 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Henley ay Co., Norman W., 


New Yo 
Hill Pub. Co., New York. 


Pulley Coverings 


Houghton & Co., E. 
phia. Pa. 


Pulleys 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 


F., Philadel- 


Patterson, Gottfried & Hunter, 
Ltd... New York. 
Philips Jlressed Steel Pulley 


Works, Vhiladelphia, Pa. 
Reeves Pulley Co., Coitumbus, Ind. 
Taylor-Wilson Mfg. Co., Alle- 

gheny, Pa. 

Palley Turning and Boring 

Machines 
American Tool Wks. Co., 
Harrington, Son & Co., 

Philadelnuoia, Pa. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 


Cin., O. 
Edwin, 


Paemps, Hydraulic 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Watson-Stillman Co., New York. 


Punches, Centering 


Brown & Sharpe Mfg. Co., Provi- 
dence, I. 
Hammacher, Schlemmer & Co.. 


New York. 


Panches, Hydraulic 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, I’a. 
Niles-Bement-l’ond Co., New York. 


Watson-Stillman Co., New York. 
Panches, Power 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont.. Canada. 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, l’a. 
Bliss Co., E. W., Brooklyn, N. Y. 


= & Jones Co., 
~~ > & Allstatter Co., Hamilton, 


Niles- Bement: Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Sutton Co. C. E., Toledo, Uhio. 
Vandyck C hurchill "Co., New York. 


Pyrometers 


Cambridge Scientific Instrument 
Co., Ltd., Cambridge, England. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
gg '& Eberhardt, Newark, N. J. 
Le Blond Mach. Tool Ci, me Biss 
Cincinnati, O. 


Wilmington, 





Racks, Cut 


Boston Gear Wks., Boston, Mass. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, i,ewark. N. J. 

Nuttall Co.. R. D., Pittsburg, Pa. 


Simonds Mfg. Co.. Pittsburg, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Taylor-Wilson Mfg. Co. Alle- 


gheny, Pa. 


Racks, Tool 
a Mach. Co., Watertown, 


N. Y. 
New Britain Mch. Co., New Brit- 
ain, Conn. 


Reamers 

Boker & Co., Hermann, New York. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Clough, R. M., Tolland, Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hammacher, Schlemmer & Co., 
New York. 

ae Co., Ott., Baltimore, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers, John M., Boat, Gage & 


ag | Works, Gloucester City, 

Schellenbach & Radcliffe, Cin., O. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. H. 


Rheostats 


American Elec. 
New York. 
Cutler-Hammer Clutch Co., 

waukee, Wis. 
Electric Controller & Supply Co.. 
Cleveland, O. 
General Elec. Co., New York. 


& Controller Co., 


Mil- 


Rings, Chuck and Gear 
Standard Welding Co., Cleve., O. 


Riveters, Hydraulic 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 


Allen, John F., New York. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa. 


General Pneumatic Tool Co.. Mon- 
tour Falls, N. Y. 

Ingersoll-Sergeant Drill Co., 
‘ork. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 


New 


Riveters, Steam 


Chambersburg Engineering Co., 
Chambersburg. Pa. 


Riveting Machines 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Da. 
a Alistatter Co., Hamilton, 


Niles- ee Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Rock Drills, Electrie 


Northern Elec. Mfg. Co., 
son, Wis. 


Lon 


Madi- 


Roller and Ball Bearings 


— Pe Bearing Co., Roches- 
er ; 
Ball Bearing Co., Phila., Pa. 
Boston Gear Wks., Boston. Mass. 
Hless-Bright Mfg. Co., Phila., Pa. 
Hyatt Roller Bearing Co., Harri 
son, N. J. 
Standard’ Roller 
Philadelphia, Pa. 


Rolling Mill Machinery 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Va. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Hilles & Jones Co., Wilmington, 


Jel. 
Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Bearing Co., 
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Rules, Steel 


Sngemaehee, Schlemmer & Co., 
New Yor 
ee Tool Mfg. Co., Fitchburg, 
as 
Slocomb Co., J. T., Provi., R. I. 
Starrett Co., L. S., Athol, Mass. 


Rust Preventative 

Houghton & Co., E. F., Philadel- 
phia, Va. 

Safety Valves, Pop 

Crane Ce.. Chicago, III. 

Lunkenheimer Co., Cincinnati, O. 

Sand Blast Apparatus 

Paxson Co., J. W., Philadel., Pa. 

Sand Mixing and Sifting 
Machines 

Gould & Eberhardt, Newark, N. J. 

Obermayer Co., S., Cincin., O. 

Sawing Machines, Metal 

Birdsboro Steel Fdry. & Mach. 


Co. Birdsboro, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Va. 

Niles-Bement-Pond Co., _ York. 


Tabor Mfg. Co., Phila., 

Tindel-Morris Co., aibetone. Pa. 

Vandyck Churchiil Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Sawing Machines, Wood 
CoBers. Mach. Tool Co., Frank- 
a. 


Seneca os Mfg. Co., Seneca 


Falls, N 
Schools, Correspondence 


International Correspon. Schools, 
Scranton, Pa. 


Schools, Technical 

Mich. Agricultural 4°: Agri. 
cultural College P 

Michigan College of Mines, es 
ton, Mich. 


Screw Machines, Automatic 


Automatic Mach. Co., Greenfield, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, i. 


Cleveland Automatic Mach. Co., 


Cleveland. O. 
Dreses Mach. Tool Co., Cincin.. O. 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 
Brown & wig Mfg. Co., Provi- 


dence, R. 

Cleveland aati Mach. Co. 
Cleveland. O. 

Draper Mach. Tool Co., Worces- 
ter, ‘Mass. 

Garvin Mach. Co. New York 

Hartford Mach. Screw Co.. Hart- 


ford, Conn. 


Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Potter & Johnston Mach. Co., 


Pawtucket, R. I. 
Pratt & Whitney Co., 
Conn. 
bee & Swasey Co., Cleveland, 


Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 


Hartford, 


w —~< onl Mach. 


Baker Bros., Toledo, O. 

Cook Co., Asa §S,. Hartford, Ct. 

Hammacher, Schlemmer & Co., 
New York. 

Screw Plates 

oe & Co., Chas. H., Chicago, 
Ill. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 


Carpenter Tap é Die Co., J. M.. 
Pawtucket, R. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russel Mfg. Co., Green- 
field, Mass. 


Screws, Machine 


Cincinnati Screw & Tap Co., Cin- 
cinnati, 

Cleveland Cap Screw Co., Cleve- 
land. 

ne Schlemmer & Co., 
New York. 

Hartford Mach. Screw Co., Hart- 

ford, Conn. 
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Screws, Machine —Continued 


National-Acme Mfg. Co., Cleve- 
land, O. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 


second Hand Machinery 


American Tool Wks. Co., Cin., O. 

Baird Mchry Co., Pittsburg, Pa. 

Baush Mchry. & Supply Co., 
Springtield, Mass. 

Fairbanks Co., New York. 


Garvin Mch. Co., New York. 

Ilill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
McDowell, Stocker & Co., Chi- 


cago, lil. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Motch & Merryweather Co., Cleve- 
land. O. 

— Era Gas Engine Co., Day- 

QO. 

New" Haven Mfg. Co., New Llaven, 
Conn 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, a . Pa. 

Tuohy Bros., New York. 

Wickes Lros., New York. 


Wormer Machy. c ¢« €, Be 
troit, Mcih. 

Separators, Magnetic 

Burlin, Chas. T., Whitinsville, 
Mass. 


Cresson Co., Geo. V., Phila., Pa. 
Separators, Oil and Steam 


American Tool & Mach. Co., Bos- 
ton, Mass. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Shafting 

Brightman Mfg. Co., Shelby O. 

Cresson Co., Geo. V., Phila., Pa. 

Cumberland Steel Co., Cumber- 


land, Md. 
Niles-Bement-Pond Co., New York. 


Union Drawn Steel Co., Beaver 
Falls, Pa. 

Shapers 

American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 


Boynton & Plummer, Worcester, 
Mass. 
Cincinnati Shaper Co., Cincin., O. 
Fairbanks Co., New York. 
Flather Planer Co., Mark, 
Nashua, N. II. 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Mach. Co., R. A., Xenia, O. 
Niles-Bement-Pond Co., New York. 
Verkins Mach. Co., Warren, Mass. 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Pratt & Whitney Co., Hartford, 
Conn. 
—— Tool & Supply Co., New 
York 
Cin- 


Queen City Mach. Tool Co., 
cinnati, O. 

Smith & Mills, Cincinnati, O. 

Springfield Mch. Tool Co., Spring- 
field, O. 

Steptoe Shaper Co., John, Cincin- 
nati, O. 

Vandyck Churchill Co., New York 


Shears, Power 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, la. 
Birdsboro Steel Fdry. & Mach 


o., Birdsboro, Pa. 
Bliss Co.. E. W., Brooklyn, N. Y. 
Hilles & Jones Co., Wilmington, 


Del. 
Long & Allistatter Co., 


Hamilton, 
11i0. 
Niagara Mach. & Tool Wks., Buf 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Sutton Co.. C. E., Toledo, O. 
Vandyck Churchill Co., New York. 


Shears, Rotary 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. 


Shelving, Shop 
New Britain Mch. Co., New Brit- 
ain, Conn. 


Slide Rests 


American Watch Tool 
tham, Mass. 


Co., Warren, Mass. 


Co., Wal 
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Hendey 15” Tool Room Shaper, Re-Designed and Improved 


Has heavier Cross-head Dial reading to Thou 
sandths on Cross-feed Screw. 
Taper Gib between Cross-rail and Saddle with 


Adjustment at Both Ends. 


Safety Stop for Ram to prevent extreme return 
when head is down on an angular cut. 


It has All the Good Features that this Shaper 
has Long Been Noted For, but it is now Just a 
Little Bit Better Than It Ever Was Before. 

The Handiest Tool Room Shaper in the Market 
to-day. 


The 
Hendey Machine Co. 


Torrington, Conn. 





U. 8S. AeenT#—Manning, Maxwe ‘ M N y I Chica r 
Philadelphia Pacifi I and Suy ( Sa Fra w M.t Machine 
Cleveland, O J. WwW Wr hte & ¢ , st. I ix Svra se Sopy Co., Si ra se, N. ¥ | 
Osgood, Buffalo, N. ¥ Ss ( v Richn Va Care Ma r & Sup 
( , Baltimore, Md W. 1’. Davis Machine ¢ »R N. ¥ 

EUROPEAN AGENTS—Schuchardt & Scl I \ s f 

4. H. Schutte, Cologne, Brussels, Paris, M t ‘ Chas, ¢ t v ( Ltd ,! 
Kirn £ Man ster, England, Glasgow, & and. Stusal & “ Mila Ital 









15-inch 
Shaper. 


HE P. @® J. SHAPER putsa 
Kink in costand boosts up quality 


‘Same old story?”? Yes—but we “make good.’’ 

P. & J. Shapers can’t be compared with any other shapers because 
they’re radically different—really better—actual experience and 
the hardest tests of usage prove this true. 

They do clean, absolutely accurate work. Tool head has down 
feed. Ten changes of feed, 
and they may be changed 
while the machine is running. 
Feed-stop prevents mistakes. 
Ram slide is unusually long—long ram and quick 
return—may be set to any length of stroke while 
machine is running. 

Send for catalog and special bulletins. 

Do it now—it’s poor policy to postpone profit. 








24-inch Shaper 


Potter @ Johnston Machine Co., 
Pawtucket, R.I., U.S.A. 


New York: 126 Liberty St,, Walter H. Foster, Mgr. Cleveland Office: 515 Williamson Bldg. 
BRANCH OFrrFices: Boston. Philadelphia, Pittsburg, Chicago. Panis Orricre: 54 Avenue de Neuilly, 
J Ryan, Mgr. Foreign AGENTs: Chas. Churcaill & Co., Ltd.. Londoa, Birmingham Manchester, 
Newcastle, Engiand, aud Gl.sgow, Scotland Schuchardt & Schutte, Berlin, Cologne, Vienna, 
Brusseis, Stockholm, St. Petersburg, Milano H,. W. Petrie, Toronto and Montreal, Canada 
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Slotters 

Baker Lros., Toledo, O. 

Betts Mach. Co., Wilmington, 
Del. 


Dill Machine Works, T. 
delphia, Va. 
Garvin Mach. 


C., Phila- 


Co., New York. 


Hartford Mach. Screw Co., Hart- 
ford, Conn, 

National-Acme Mfg. Co., Cleve- 
land, O. 

New liaven Mfg. Co.. New Haven, 
Conn. 

Newton Mach. Tool Wks., Vhila- 


delphia, I’a. 
Niles-Bement-Pond Co., New York. 


Sockets and Sleeves 


New Process Twist Drill Co., 
Taunton, Mass. 
Standard Tool Co., Cleveland, O. 


Special Machines and Tools 


beaman & Smith Co., Prov., R. 1. 

Gilgram, Ilugo, Philadelphia, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Dallett Co., Thos. TH1., Phila., Pa. 

\loefer Mfg. Co., Freeport, III. 

l.ueas Mch. Tool Co., Cleveland, 
Ohio. 

Massey Mach. Co.. Watertown, 

Mechanical Accountant Coe., 
l’rovidence, R 

Mechanics Machine Co., Rock- 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 

Simonds Mfg. Co., Vittsburg, Pa. 
forrington Mfg. Co., ‘Torrington, 
Cono, 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wellman Sole Cutting Mach. Co., 
Medford, Mass. 

Speed Changing Counter- 
shafts 

Cresson Co., Geo. V., I’hila., Pa. 


Gisholt Mach. Co., 

Reeves Pulley Co., 

Speed Changing 
dianapolis, Ind. 


Muadisun, 
Coiumbus, 


Pulley 


Wis. 
Ind. 
Co, I 


Sprockets 


Boston Gear \Wks., Boston, Mass. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland. O 
Stampings, Welded 
Standard Welding 
Stamps, Steel 
Scbwerdtle Stamp 
port, Conn. 


(o., Cleve., O. 


Co., Bridge- 


Steam Specialties 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 
Crane Co., Chicago, III. 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 


Steel, Machinery 
Kaldwin Steel Co., New York. 


Boker & Co. Hermann, New 
York, 

a es Steel Co., Demm- 
er "a 

et & Co., Edwin R., Chicago, 

McInnes Steel Co., Corry, Pa. 

Union Drawn Steel Co., Beaver 
Falls, Va. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 


Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 


Baldwin Steel Co., New York. 

Boker & Co.. Hermann, New 
York. 

Firth-Sterling Steel Co., Demm- 
ler, Pa. 

= & Co., Edwin B., Chicago, 

McInnes Steel Co., Corry, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Union Drawn Steel Co., Beaver 
Falls, I’a. 

Ward & Son, Edgar T., Boston, 
Mass 


Straightener, Hydraulic 


NHes-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
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Straightening Machinery 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Brightman Mfg. Co., Shelby, O. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Springfield Mch. Tool Co., Spring- 
field, O. 

Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Switchboards 


C & C Electric Co., New York. 
Electric Controller & Supply Co., 
Cieveland, O. 
York. 


General Elec. Co., New 


lriumph Elee. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
l’ittsburg, Pa. 

Switches 

Cutler-Llammer Clutch Co., Mil- 


waukee, Wis. 
Electric Controller & 
Cleveland, O. 


Supply Co., 


Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 

Tapes, Measuring 

Keulfel & Esser Co., New York. 

Starrett Co., L. S., Athol, Mass. 

Tap Holders 

Errington, I’. A., New York, 

Tapping Machines and At- 
tachments 

American Tool Wks. Co., Cin., O 

Baker Bros, Toledo, ©. 

Leaman & Smith Co., The, Drovi 
dence, MR. 

Lickford Drill & Tool Co., Cin., O 

Cincinnati Mach. ‘Tool Co., Cin 
cinnati, O. 

Errington, I’. A., N. Y. City. 

l’osdick Mach. ‘Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Tool Co., New Haven, 


Conn. 
Gould & Eberhardt, Newark, N. J. 
Ilart Mfg. Co., Cleveland. O 
Ilartford Mach. Screw Co., 

ford, Conn. 
Niles-Bement-Pond 
Vratt & Whitney 

Conn. 
Quint, A. D., 


Co., New York. 
Co., Uartford, 


Ilartford, Conn. 
Tuttle Mfg. Co., . A., South 
Norwalk, Conn, 
Valentine Gas Engine 
field, ‘ 
Whitney 


Co., Plain- 


Mfg. Co., Ilartford, Ct. 


Tups and Dies 


kuy State Tap & Die Co., Mans 
field, Mass. 

Besly & Co., Chas. H., Chicago, 
lil. 

Card Mfg. Co., S. W., Manstield, 
Mass. 

Carpenter Tap ., Die Co., J. :i., 
lawtucket, R. IL. 

Cincinnati Screw ‘ Tap Co., Cin- 
cinnati, O. 

Cleveland Twist Drill Co.. Cleve- 
land, 

Geometric Tool Co., New Ilaven, 
Conn. 

Hammacher. Schlemmer & Co, 


New York. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., 
Conn. 
Standard Tool Co., Cleveland. O 
Wells Bros. Co., Greentield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Taps, Collapsing 


Geometric Tool Co., 
Conn. 


Thermit 


Goldschmidt 
York. 


Thread Cutting Tools 
Besly & Co., hus. L., Chicago, 


New Ilaven, 


Thermit Co., New 


Ih. 
Billings & Snencer Co., Llartford, 
Conn. 


— a Whitney Co., 


Rivet. “Dock Co., 

Time Recorders 

Simplex Time Recorder Co., 
diner, Mass. 

Tool Holders 


Acme Bros. 
cago, 

Billings 4 Spencer Co., 
Conn. 


Hartford, 


Bost: n, Mass. 


Gar- 


Tool Co., Chi- 


Hartford, 


Hart- | 
| Almond Mfg. 
| oN. Y. 


Ilartford, - 
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Tool Holders —Cvilinucd 

Hoggson & Pettis Mfg. Co., New 
Hlaven, Conn 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford. 


Conn. 
Tools, Small 
See Machinists’ Small Tools. 


Transformers und Conver- 


ters 


General Elec. Co., New York. 

Stanley Elec. Miz. Co., Pittsfield, 
Mass. 

Westinghouse Elec. & Mfg. Co., 


Vittsburg, Pa 
Transmission Machinery 
American Vulley Co., Vhila., Pa. 
Caldwell & Son Co., Il. W., Chi- 
capo, . 
Case Mfg. Co.. Columbus, O. 
Cresson & Co., Geo. V., Phila 
delphia, Va. 
federal Mfg. Co., Cleveland, O. 
l.ink-Belt Engineering Co., Vhila- 


delphia, la. 
Niles-Bement-lVond Co., 
l'atterson, Gottfried & 

L.td., New York 
Vhilips Pressed Steel Pulley Wks., 

Philadelphia, Va. 
Reeves l’ulley Co.. 


New York 
Ilunter, 


Columbus, Ind 


Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Traps, Steam 

Iloughton & Co., E. F., VPhilade! 
phia, Pa. 

Sturtevant Co., B. F., Uyde Vark, 
Mass. 


Trolleys and Tramways 


Coburn ‘Trolley Track Mfg. Co., 
Ilolyoke, Mass. 
Ilarrington, Son & Co... Edwin. 


I’hiladelphia, l’a. 
Link-Belt Engineering 

delphia, Va. 
Maris Bros., 
Niles-Bement-Pond 
Yale & ‘Towne 

York. 
Tubing, Steel 
co, F BR. 


Phila- 


Philadelphia, Ta. 
Co., New York. 
Mfg. Co., New 


Co., 


srooklyn. 


Turret Head Attachment 
Baker Mach. Co., New Bedford, 
Mass. 


Turret Heads 
Almond Mfg. Co., 
, a 


T. R., Brooklyn, 


Turret Machines 


American Tool & Mach. Co., Bos 
ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co.. Cincin- 
nati, O. 

Brown & paepe Mfg. Co., Provi- 
dence. I. 

Bullard a, Tool Co.. Bridge- 


port. Conn. 
Dreses Mach. Tool Co.. Cincin., O. 
Flather & Co., Nashua, N. LH. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madiosn, Wis. 


Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co.. Spring- 
field, Vt. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 
Mach. Co., Watertown, 


Massey 
N. ¥ 


Niles-Bement-Pond Co., New York. 


Potter & Johnston Mach. Co., 
Pawticket, R. [. 
Pratt & Whitney Co.. Hartford. 


Conn. 
Springfield Mch. 
field, O. 


Tool Co., Spring- 


Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Twist Drills 
Boker & Co., Hermann, New York. 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Montgomery & Co., New York. 

Morse Twist Drlil & M. Co., New 
Bedford. Mass. 

New [T’rocess Twist Drill Co., 
Taunton, Mass. 


Niles-Bement-lVond Co.. New York 

atterson, Gottfried & Iunter, 
Ltd., New York. 

Standard Tool Co., 

Whitman & Barnes Mfg. Co., 
eago, Ill. 


Cleveland, 0. 
Chi 
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Unions, Urass 


Lunkenheimer Co., Cincinnati, 0. 

Universal Joints 

Baush Mach. ‘Tool Co.. Spring- 
field, Mass. 

Boston Gear Wks., Boston, Mass 

Gould & Eberhardt, Newark, N. J. 

Gray & Prior Mach. Co., Hart- 
ford, Conn. 

Vanderbeek Too! Works. Llartford, 
Conn. 

Valves 


See Steam Specialties. 
Vises, Metal Workers’ 


Ilammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Varker Co., Chas, Meriden, Conn. 

Reed Mfy. Co., Erie, la. 

Vanderbeek Tool Works, Hartford, 
Conn. 

Williamson Mfg. Co., Bradford, 
Va. 

Vises, Pipe 

Curtis & Curtis Co.. Bridgeport, 


Conn. 
Saunders’ Sons, D., 
Williamson Mfg 
L'a. 


Yonkers, N. Y. 
Co., Bradford, 


Vises, Planer and Shaper 


American ‘Tool Wks. Co., Cin., O. 
Cincinnati Vlaner Co., Cincin., O. 
Ilendey Mach. Co.. ‘Torrington, 


Conn. 
Niles-Bement-l’ond 
Queen City Mach. 

cipnati, O 


New York. 
Co., Cin- 


‘Tool 


Vises, Universal Machine 
Graham Mfg. l’rovi., Ik L. 


Vises, Wood Workers’ 


Ilammacher, Schlemmer & Co., 
New “ork. 

l’arker Co., 

Wyman «& 
Mass. 


+ 


Meriden, Conn, 
Worcester, 


Chas., 
Gordon. 


Watchmen’s Clocks 


Simplex Time Recorder Co., Gar- 
diner, Mass 

Welding 

Goldschmidt Thermit Co., New 
York. 

Welding, Electric 

«c & C Klee. Co., New York 

Standard Welding Co.. Cleveland, 
Ohio. 


Welding Machines 


Long & Allstatter Co., 
Ohio. 


[lamilton, 


Wire-Drawing Machinery 


Iroquois Mach. Co., New York. 


Wire-Straightening Machin- 
ery 


Iloefer Mtg. Co., Freeport, Ill. 


Wood Working Machinery 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford. 
Conn, 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, ©. 

Pratt & Whitney Co., [lartford, 
Conn 


Wrenches, Drop Forged 

Billings & Spencer Co.. Ilartford. 
Conn. 

Williams & Co., J. U., Brooklyn, 
N. Y. 


Wrenches, Machinists’ 

Bemis & Call Ilardware & Tool 
Co.. Springfield, Mass. 

Billings & Spencer Co., Llartford, 
Conn. 

Coes Wrench 
Mass. 

Ilammacher, 
New York. 

Whitman & 


cago, | 


Co., Worcester, 
& Co., 


Co., Chi- 


Schlemmer 
Barnes Mfg. 


Pipe 


Ilardware & Tool 
Mass. 


Wrench Co., 


Wrenches, 
semis & Call 
Co., Springtield, 

Bullard Automatic 
Providence, R. 





